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Modern methods of earth movin 


Earth moving by modern methods can be bes 














BLAW-KNOX EARTH MOVING 


accomplished with the use of Blaw-Knox EQUIPMENT INCLUDES 








Equipment. This equipment has reached its SCRAPERS OF 4'6‘8AND12CU° YI 
-APACITIES ° ANGLEDOZERS ANI! 
high standard of design and operation after a BULLDOZERS FITTED HYDRAULIC 
R CABLE CONT lL * RIPPERS AND 
wide experience in the contracting field. Wher- WINCHE By i; 
A p E R 


ever there is earth to be moved the Blaw-Knox 

















range offers the right machine for the job. 





When price, performance and durability are 







considered Blaw-Knox equipment can be termed 


low-priced. Ask for illustrated catalogues. 
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PUBLIC NOTICES 





UNIVERSITY < OF LONDON 
KING'S | “COLLEGE 










; ENGINEE 
PAQULTY o BLECTIRICAL and 


CHEMICAL ENGI ENGINEERIN 
ete Courses of Study, 


ee over three years, are 


me i? of the University | 
aga for the iploma and Cert’ 


Cl WENT OF crv AND MECHANICAL 


GIN 
1 ol Nrinesring end Dean of the 


' sally OBBAN, D.8c., M. Inst. C.E., 
ae Mechanical guns Ww 
pas AVIES, D.Sc., Ph.D., Wh.Ex., 


Me OF BLBOTRIOAL 


oiiun of Electrical Engineer 
~ EK, CATTERSON-SMITH,  M.Eng., 


‘MLEE. 
CHEMI 





eae a ering, the Wat.) 
tin ar. 
DS TGRADUAT EE COURSES and x: for 
hare provided each of above 
which are MEd aaeaen with 


mt adap ration a , ints COL a 


fl ORETARY 
, W.C.2. 


HERIOT-WATT COLLEGE, 
EDINBURGH 


HLIATED WITH 4 THE UNIVERSITY OF 
EDINBURGH) 


il-Time Three Years’ 


COURSES in MECHANICAL 
TONG and ELECTRICAL ENGI- 


RD g. 
3] Engineering: Professor A. R. 
O.B.E., B.Sc... M.L Mech. E:, 


etric ing: Professor M. G. SAY, 
“ a eniaption fen those not otherwise 
it of 

d for admission, bist and 22nd September. 

me Seholarships, ae £35 per annum, are 

od on the resulta o f this Exam: 

BION BEGINS, MONDAY, —_ OCTOBER. 
ospectus sent free on applicat jon. 
J. CAMERON SMAIL, 

Principal. 
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ITY OF CARDIFF EDUCATION 
COMMITTEE 


THE TECHNICAL COLLEGE 
Principal : so se,’ ~ yea M.A., 
Om., a 











DEPARTMENT OF ENGINEERING 
ing Head of Department: C. G. BEVAN, 
B.8¢., A.M.LE.E. 


SESSION 1 1943-44 
amencing on Tuesday,+5th October, 1943). 


he Following Courses have 


been arranged for Engineering Students :— 
years’ course Civil, Mechanical, 


and Electrical a yey jointly with 
upthe eeenty College of South Wales and 
* Monmout thshire. 

A two years’ ‘* Sandwich’’ course for 


apprentices and others having facilities for 
experience during the Summer 


‘erm. 
h » above courses are suitable for students 
for a Degree in Engineering of 

nity of London and for the etaminations 
5 professional mnelponne Bodies. 
pecial courses re also 




















arranged for Marine 
men preparing for the examinations of the 


mding students may consult the Petoeipal 
i Stal each mo! between 10 and 12. 
; from Monday, 13th 4 onwards, 











bspectuses of the rate 
obtained upon application to the Principal. 
SCHOLARSHIPS. 

en atin. covering ee fees and 
ID rants of £40 per annum for three 
will be offered for com| tition to westdents 
he City of Cardiff, » Administrative 
matin * Car- 


















ic ° 
ion to sit the Scholarshi — 
ued commences on Monday, September, 
) at 10 a.m., are aS sisable from the 
dcipal and must be returned to him, duly 
6 on or before Thursday, 16th Sep- 


W. J. WILLIAMS, 
Director of Education. 
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THE FACT that goods made of raw materials in 
short supply owing to war conditions are advertised 
in this paper should not be taken as an indication 
that they are necessarily available for export. 

















SITUATIONS OPEN 


COPIES or Testmonrais, Nor ORriGmNaLs, 
UNLESS SPECIFICALLY REQUESTED. 


PUBLIC NOTICES 


ROBERT GORDON’S TECHNICAL 
COLLEGE, ABERDEEN 











Tbe Governors Invite Appli- mrOstAn 
Ra — for pang a A a R. | Advertisers in Situations Open Column 
a ra ution and com- 
rises a8 Pree Schools of Engineering, Mathe- a themselves acquainted with 
ogy ee Ro 
on, ‘ ure, an mestic Science. 
vernors are prepared to consider appli- erauer yeaa 
far high academic qualifications, have. good | REST = 
ic cations, ve g 
Dasines or industrial ‘and wong agin d og 5 RICTION ON ENGAGEMENT ORDER 
“y? , Tising by 
rid MANAGER REQUIRED in nchester, to 
annual increments of < to £1250 per annum. ‘Act on Behalf of a G Pe onal. 


Particulars Re with may be 
had from the SE ETA with whom 24 
letters of application, with 24 copies of not more 
than testimon! should lodged on or 
before 16th October, 8239 





of a Precision nee ee Tools whose 
duties would include thi mtrol and Allocation 
of Orders to Members and a close liaison with 
users and Government Supply Departments. 
Ad » sta age, experience, and salary 
8265, The Engineer Office. 8265 a 


ae 





expected, 
NUMBERS 





TO ADVERTISERS UNDER BOX 





SITUATIONS OPEN 





Address, 8248, The 





TUBES. — 


Cea ARRANGEMENT 
OPEN for Post-War ‘ENGAGEMENT of 


ICAL ENGINEER, ve | con- 


skilled AN 

versant with the Production of Tin Lead 
Tubes for Toothpaste and Medicinal Ointments.— 
Box No. 2225, c/o Dawsons, 129 


, Cannon Street, 
8072 A 








PRODUCTION MANAGER 
West Country works for 
and allied products. 


Office. 8146 4 





rs D 
DRAUGHTSMAN of Clay wor! rking 
who 
nental Clay Machinery Manufacture. A perma- 
—_ and table appl position would be available 
The 


rking Engi- 
. eo as reggie 


American and Conti- 


A of Old established Clay: 
ESIRE to 
conversant with 


2... sui le applicant.—Address, 8251, 
8251 


A 





T-CLASS AGENT, Well Connected with 
poops Firms, REQUIRED for Sale 
Is in London district. Salary 


i commission basis. ae stating 





previous experience and full references ad 
addressed, 8273, The Engineer Office. 
OCOMOTIVE ENGINEERING. — Excellent 


ARED to TAKE 
APPRENTICES. 14/16 years of tage For . 


WOR 


Soules, apply CASTLE ENG 
8211 4 





ANAGING ENGINEER WANTED for Firm 
manufacturing Hydraulic Equipment for 
Engineering Appliances; must be 

Taking Charge of Resea’ 


capable of reh, 
mental Development, ‘Creative Design, Stress 
and —. Drawing-office Procedure. A 


permanent post commanding a good salary.— ° 
Address, 8229, The Fingineer Office. 8229 a 





gressing, 
essential.—Address age, 
tions, salary, 8257, The Engineer 


ANAGEMENT ENGINEERS, Proved Ability, 

sound Works Production Control, Pro- 
i Rate Fixing, Stock Control, experience 
experience, qualifica- 


8257 a 





KNOWN MANUFACTURING FIRM on 
REQUIRES TECH- 


—Address, giving age,- 


Engines. 
details of previous experience, 8222, The Haginer 





ws MANAGER for Heavy 


it Work essential. 
Handling Labour. Know- 


ledge of Hydraulic Equipment would be advan- 
tageous Engineer Office 


.—Address, 8197, The % 
8197 a 











IN SITUATIONS OPEN SECTION. R.P. OFFICER REQUIRED. Some Experi- 

For the benefit of ap aants, the Proprietors e ence of Advert. Writ: and Catalogue 

are prepared to insert notices that vacancies | Designing an advantage, although not essential.— 

are filled, upon. ren peg a of notifications from the | Apply, giving by Phe yon of rience and 

Advertiser. ices (limited to one line) | stating age and sala Leven. to the SECRE- 

will co-operation is | TARY, Broom and Wade, Ltd., High ee 
A 


ohn daa ak 
for. 


EAE FEAL 
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SITUATIONS WANTED 


AGENCIES 





—— &, WA 

















a. B.Sc. (Glas.) et ant British, 
+ . ° 2 TS 
Annual Subscription Rates specialised. experience in" mechanical virought 
Pp. and dus ui) or power 
(including postal charges) station and industrial ins’ tions, a 
BRITISH ISLES... ... ... £3 5 @ h, technical sales — » . tenderi 
CANADA £218 6 D.O. oer, works-clien faison, 
cat sien QUIRES RESPONS. SIBLE POSITION with 
pS eae eee ee oe established” manufacturers. £550 Release 
(except Canada) arranged for work of meee al importance. 
Address, P6277, The Engineer Office. P6277 B 
PT onary een INGINEER (26), B.Eng. (Mech. and Elect.), 
Ist Class Hons., B. (Technology), 
DBHEs up to one ee Travelling Schol. from n University, Grad. I.E 
Specks G.I. Mech. E., 2 years’ apprenticeship leading 
numbers, 1/- firm, 3 D.O, 
ex 
Orders MUST be Cer gy by a i G E POST.—Address, P6278, The a gs 
zee sate for Displayed Ad neer Office. P6278 
cannot be insmiod unless deliv Advani Two 
er 
clock ‘ednesday ae EXECUTIVE (82), B.Se., Ex 
sai es ggg an om age Ha seria 
sales, development des genera uction 
ing nts the Puper are tobe addresed te ration, disciplinarian, good © iser 
the other letters are to be with drive and initiative. Salary — 
to the Bditor of THE ENGINEER. Address, , The Engineer Office. 
Postal 
the Man You Are Rag <= is N oy] 
Aiea Hesex Street, Strand, London, W.0.. me, Aare : ths" column, Amongst 
Lid ua! ions ” 
none AEs tomope, Band, onion” | (outa Hema a 
ion a 
Tel., Central 6565 (10 lines). time Eliminat Pet Effort, Waste of 
Ti and Waste of uni aap is 
mee Lines tt er, a each Additional I zine, 
s. 6d. Box Numbers, 1s. extra, which 03 
SITUATIONS OPEN dispatch of all replies. 
ENIOR EXECUTIVE REQUIRED for Im- ANCE SUPERVISOR 2B 
Machine tools, heating, air con- 


+ rtant Appointment. Knowledge of Port- 

and Pneumatic Tool a essential. 

particulars of career, ~4 
reuuized, and earliest date tree 


~kadiess, age oaary re 


ea MANAGER REQUIRED for Small 
ks near London employing about 500 
Work is mainly Presswork, Assembly 
Ba-acetylene Welding, alk ah age A good 








will be paid to a capable and 
disepinarian able to to cxpenion and Rn aye oP aa 
duct: roduce results 


and Motion Study : distinct wie Dig Good 
gon man. Write in 


poe gaat sf ing A, The Engineer Office — 
a 





ORKS MANAGER WANTED. 


First-class 
man for Works 





experience, d age. Aj Nesting 
treated in strict confidence. PP address, 8268 
Engineer Office. 





w= ‘MANAGER, Construction 
General ineeri 500 


Engineering, E. pacman. 
hands. Strict disciplinarian. Machine Shop, 
Welding and Steel Construction coun 
essential.—Address, 8249, eo Se 








employ you. An A 
“ Situations Wanted ** Column ay oy ~ seen ~ 


Concerns for the cost 
Four oe adage 1s. 6d. _ each sch Additional Lh tog 
way 80 a 
field i such a small charge. 


aa es ction of Fltering Media (Pro 
or ; £1040 to 
now in’ the Metre, 
of £780.—State 
ee 


(ih 





a 





SITUATIONS WANTED 





CCOUNTANT, Chartered, Experience 
neering works administration. 
consider for (POSITION as "s 
Accountant or Costs.—A , P6283, 
Engineer Office. P6283 B 


Engi- 
red to 
TARY, 
The 





A.M.LC.E., Aus Struct. E., 


to control a ir aeign 
throughout. in des 
ipa dress, P6272, The Engineer Office B 


GINEER (47), Now Chief Beene, ve my 
and American 








ditioning, chemical, 
plants Free. Exempt aieety service.— 
iain, P6281, The Engineer O: P6281 B 








UTSTANDING PERSONALITY, Age 44, 
— ence of industrial administration, 
SEEKS G MANAGEMENT in Industry 
of High Administrative Post in any hale where 
a gift for handling men and women is 
pot oe de strict 3 diseplinaria, a 





Wide 


aaey. years 
Keen, adaptable, ‘tactful diac 
of factory 


1500-2000 ai _ £1000. 
8241, The Engineer Office. 8241 B 





MATERIAL CON- 
with sound practical 
field, expert on pro- 


PSS 4 
OLLER, Age 3 
experience covering & wide 


ym control work and scientific pe military a t, 
ears mi. 
service, BEERS. Te bxeaduit ddress, 

Pear; “The Engin on B 





EPRESENTATION REQUIRED by ENGI- 
NEER with wide experience and first-class 
connections.—Address, 6282, The Engineer Office. 
P6282 B 





Q° UALIFIED INDUS 
long a a gy 9 ive 


organising “capabilities, 81 


organisation on modern Be nne + including p: 
Goming. a. time and motion study, Fe. ng 
.—Box 230, Strand House, London, W.C.2. 

B 





TRUCTURAL ENGINEER, 25 Years’ English 

and American experience. . all types of indus- 
trial buildings and foundations, mass, reinforced 
and piled, med to doing own design, esti- 
, Surv 


mating and cost, detailing, and levelling, 
W. WORK with reputable in London. 
—Address, 8242, The Engineer 8242 





— or a a MANAGER, 30 
a . automobile, 
tetas, yo onttie reco as a 
onganiser, ——e an — ae 

ly energet ithful harge 
duties. Free when suited—HORSFALL, 47, 
Calabria Road, W.5. P6274 B 
OUNG MAN, Invalided Ro Navy, SEEKS 
po outside material 


—Address, P6261, The Engineer Office. 








RAUGHTSMAN - DESIGNER, Previously 
manager firm of heating engineers, sound 





Write for any one (or more) of 
the willing services of isory 


om a ee REPRESENTA- 















MISCELLANEOUS 





UTTON ONE-WEEK SHORTHAND is or | 
in twelve two-hour postal lessons. 

in ones for first lesson to E. J., ta, Great 
fusait's . London, W.C.1. 









HIGH-SPEED STEEL 
TOOL AND CUTTER HARDENING. 
$6-Hour Delivery. 


LAYSTALL ENGINEERING COMPANY, Ltd., 
63, Great Suffolk Street, S.E.1. oon 
f 1 





Po DEVELOPMENT.—A GROUP of 

ORKS in South Wales and the Midlands, 

employing some 600-700 people, with machining 
capacity. over a wide range, medium ‘ee ~~ 

drawing ofie, "skilled in ~— "ot 

tools, and 





ECURI 
MANUF. PROPRIETARY MA- 
CHINES or with Engineering Contractors or 
Designers who have no _ productive ae: 
Discussions gladly arrai and 4 cage 
vided.—Address, 9741, on. 
I 





EQUIRED, New or Second-hand COPY of 
** PRINCIPLES and PRACTICE of LUBRI- 

CATION,” wavt Nash and Bowen.—’Phone 

evenings, YES 1343. 8258 1 


* TREFOLEX,” the 
Amazing 
ome 





AVE TOOLS with 
reall My ge os Lubricant. 
results. Used by in number of 
every where.— Write “ton samples to P. 
VARNIS td., Treforest Trading Etat, 


Li 
near Pontypridd, Glamorganshire. 9752 





YPEWRITERS. 
vi you are unable to nein a Board of Trade 
rmit to purchase a new iter, why not 
maid rar, old machine ee lt, equal to new, 
ns vl service. We will loan 798 a machine 
while rebuilding yours 


We 

umber of contracts for meataly service, ke. 
We hold a licence to purchase your s jus 
machines ; ane in stock, all 
lengths. —FLEET 


TYPEWRIT. : 
117, Fleet Street, London, E.C.4 (Tel., CEN 
7162, 4986). 8338 1 





OOD CASES, CRATES, FACTORY BCxms. 
nase, or *phone your inquiries to 











ANTED, BAR SH 

Neh al A Bi <a 
0. 

Engineer Office ™l8 Adare, % 


ONE EL 
Wiravettin CHARA, on OVE 


daft. Bi ea 




















bi 
OTHERHAM FORGE. 
©0., Ltd., Rotherham, Yorks, “iN 



































7 aCELAND 
W iiivan Hydraulic) for Tain 
mild steel only, vir Dit Dlates 
about - ie ng 6ft. to Ste, Tone, 
icence No, ps 
e Engineer Office. 4 “acre, 
ROUTING CoN, 
ie An ome sr 151, 
8276, The Engineer Office, bn 
WANTED, oe Horizontal LCE AM BEN 






ANGLE Chi 
at 





MACHINE, ‘ to At 
particulars.—Address, Reap” 


W. BEADING and SWAGING i Rony 
mild steel sheet metal 22 G Maca 





























LLG CLASSES ot MACHINE 
cach ale — .—-NORMAN POTTS, 18 
Birmingham, 14, in 





ae HERBERT, Ltd., Coventry, 
BEST op gl FOR "SECOND. } 
MACHINE TOO: g condi 
wi hone, and se 
re, or ’phone, aD 
wil Not. thorised Dealer’s er 


Certifinls 
AgeTs 0. it 
the, Telox, Corea ig 





We are licensed by the 

Tool Control for the purchase of 

classes of Machine Tools, and we¢ 

good prices for surplus 

in any quantities, large or m 
(Machine Tool Control Licence No. 17) 


F, J. EDWARDS, LTD. 
359, EUSTON ROAD, LOND 
N.W.1 





ORKS a. and 

INDUSTRIAL CATERING UNDER - 
TAKEN. sr numbers. ee ae 
—THE GREYBROOK CA’ ‘ wes 43, 








| ae 
EDUCATIONAL 
CREATIVE PIONEERS OF 


TEACHIN G BY POST 


offer uneq walled instruction in 
of 


ICS 


or for 
our Adv 


We have special terms for men in H.M. Forces, 
INTERNA CORRESPONDENCE 
Led., 


, International Bidgs., Kingsway, Lenten. | Keet 





theoretical and practical —e 
civil engineering wet Machine s op’ experience, 
o 2 exasuting — contracts. 
ow works eer with are re: and engi- 


.roptaer wil oa 'POINTMENT.— 
dress, P6273, The Engineer Office, P6273 B 








C= FOR HIRE. 
ime ae Butters STEAM DERRICK CRANE, 


jib 

&-Ton Butters DERRICK CRANE, 100ft. jib, 
electric (A. c. or D.C.). 

$-Ton Anderson Grice ELECTRIC DERRICK 

100ft. jib 0078/60. 

5-Ton Smith 1800. STEAM CRANE, 35ft. 


Loco. Loeb, fran CRANE, 25ft. jib, 
f COHEN, _ and ©O., Ltd, 





35 FIRST PLACES 


and HUNDREDS of PASSES 


in the A.M.I.C.E., A.M.I.M.E., A.M.IE.E» 
—— ‘i chem.e., &G., ete» 


pee prey soo stud, at home 
nen Fae b, Tia 
suite oe toa ace 


aces are 
the the ‘world’s 








guarantees training until successful, 








‘technica 

nation, and ies AVAIL 

ABtE BBOHTL '—Address, P6255, The Engi- 
B 





Wood Lane, London, W.12, and §Stanningley, 
near Leeds. 8216 kK 





¥. vi, Keneeees!i No. = EUSton 4681 (10 
Kivenng, London E.18 (Telephone, GRAnge- anpemts “ihnactseh, borteh; tel 
Classes of 


C. 
Can anyone OFFER a HEAVY Gil 
segmental 


mo’ 
with motor drive and in first-class condita 
be considered.—Address, 8256, ; 





PATENTS 





ea Bee, Well , 
CON! are PREPARED 
SIDER Tr OP ATENTS in connection with 


war it or 


Address, 
To No. 488,500, da 
No. 488,5 
taining to ‘ * Imp: 


and 








3 
of a Po 
yo ® 
Great Br N pad Po SINGER, i 
ae Steger 


Gaon 4, Pihinsie. 





PATEM! 


Teds, el BRITISH 
451, ine bares Ea to int Veil 





commercial development and p 

sninguiies tobe saa ed to CRUIb 
es ress 

yale THER, 29, Southam , 

4 Chancery Lane, London, W.C.2. 





For continuation of Small Ad 
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A Seven-Day Journal 


The Late Professor John Hilton 


Ir is with deep regret that our readers will 
have learned of the death of Professor John 
Hilton, Professor of Industrial Relations in the 
University of Cambridge, which took place on 
Saturday, August 28th. John Hilton, who was 
only sixty-three years of age, was born in 
Bolton, and in his early years he worked and 


was trained as an engineer. He received his 


early education at elementary schools and was 
awarded a scholarship to the Bolton Grammar 
School. He served his apprenticeship as a mill 
mechanic and attended evening technical 
dlasses at Bolton Technical College. He entered 
for a Whitworth Exhibition and one was 
awarded to him, but it was later found that his 
workshop experienee did not accord with the 
conditions laid down and the award was with- 
drawn. About this time he invented an 
improvement to marine propellers, which was 
not taken up, but the principle involved was 
widely recognised at a later date. He worked 
as an iron turner in Bury and became foreman 
and manager of works in Bury and in Heywood. 
Owing to a breakdown in health from 1907 to 
1908, he spent a year in Russia, where he con- 
tinued his studies. During the next four years 
he worked as a technical journalist and a 
lecturer. In 1912 he met Sir Norman Angell, 
whom he assisted in the starting of the Garton 
Foundation, of which he became Secretary. 
During the last war he was invited by the 
Government to analyse the German system of 
food control, and produced information which 
was very valuable for the British system of food 
rationing which was then being planned. In 
1919 he became Assistant Secretary and Director 
of Statistics at the Ministry of Labour. In this 

, which he held until 1931, he was respons- 
ible for the production of The Labour Gazette 
and for many researches carried out by the 
Department. He attended many conferences 
abroad at the International Labour Office in 
Geneva. In 1931 he was appointed Professor 
of Industrial Relations at Cambridge. Two 
years later he took up broadcasting and proved 
to be a master in this particular art. Recently 
he toured the African front in order to find out 
the real views of the Fighting Forces on the 
war. He had a gift for understanding and 
helping people, and his death will be widely 
lamented. 


Changes in the Production Programme 


In a statement made in London on Tuesday, 
August 31st, Mr. Oliver Lyttelton, the Minister 
of Production, reviewed some of the changes 
which have been made during the last six 


‘months in the production programme, and 


spoke of the future. He was able to announce 
that the combined output of the United 
Nations was now three times that of the Axis, 
and that it will be four times that of the Axis 
in 1944. In the first two quarters of the year 
the changes in production had, he said, been 
effected as smoothly as could be expected. The 
total number of persons released from their 
previous occupations through programme 
changes during the six months from January 
Ist to June 30th was 75,000. Of these, there 
were only 1500 workers who at June 30th had 
been unemployed for a month or more as a 
result of the cuts made. During the same 


‘ period, and in spite of increasing wastage, the 


total number of persons employed in the 
munitions industries continued to rise, although 
not at such a rapid rate as before. The total 
output of munitions, taking naval, air, and 
army supplies together, in the second quarter 
of 1943 showed an increase of 25 per cent. over 
the same quarter of 1942. That increase, Mr. 
Lyttelton said, was the more remarkable, since 
the second quarter of last year was a particu- 
larly good one. In aircraft alone the increase 
in structural weight in the second quarter of 
1943 compared with a year ago was no less than 
44 per cent. With ali the changes which had 


-had to be made, the actual production in the 


first six months of the year had equalled the 
planned production. The largest releases of 





labour had been made in those districts with 
large unsatisfied demands for labour, such as 
the North-Western, Midlands, and London 
Regions, and only 12} per cent. in the less 
heavily loaded regions of Scotland, Wales, and 
Northern England. The Government was 
planning increases in certain types of naval 
vessels and the manufacture of scientific instru- 
ments and radio sets, but the main object cf 
the changes was to obtain additional labour for 
the expanding aircraft programme. 


Production Programme Policy 


In outlining the policy the Ministry proposed 
to pursue, Mr. Lyttelton said that the con- 
tractions in the Ministry of Supply programme 
would be continued to be arranged as far as 
possible in localities where the labour released 
was required for M.A.P. expansions. Wherever 
practicable, M.A.P. work would be allocated to 
Ministry of Supply firms where reductions of 
load were to take effect, thus retaining the 
advantages of the going concerri. Where it was 
not possible to place M.A.P. work with a 
Ministry of Supply firm which had suffered a 
cut, the workers released would have to be 
transferred to other factories. This would be 
done as far as possible in groups or teams. The 
Ministry of Supply and the Ministry of Aircraft 
Production were each appointing specially 
qualified senior officers in order to co-ordinate 
such transfers of capacity and to watch pro- 
gress. Those officers would keep in closest 
touch with the Regional Organisation, which 
would be given additional responsibilities for 
making such local adjustments as might be 
required in order to ensure that capacity and 
labour freed by reduction of programmes in 
Army equipment was, wherever possible, re- 
employed with the minimum disturbance both 
to the workpeople and to the management. 
The policy, in short, would be to take the work 
to the worker wherever possible. Mr. Lyttelton 
emphasised, however, that there were practical 
limitations to the carrying out of this policy. 
The expanding part of the programme fre- 
quently involved the use of specialised types of 
plant which could not be found in any factories 
released from Ministry of Supply work. The 
increased requirements for light alloy sheets, 
extrusions, and forgings, and for radio valves, 
could not, for instance, be possibly met from 
Ministry of Supply factories which had been 
making shells, fuses, or gun barrels. Transfers 
of labour were the only possible way of 
“manning up” the factories making these 
specialised types of aircraft requirements. But 
what could—and would—be done was to ensure 
as far as possible that those transfers were made 
in the same neighbourhood. 


Internal Transport Economy 


In the course of a speech delivered by Mr. 
P. J. Noel Baker, Joint Parliamentary Secre- 
tary of the Ministry of War Transport, at Derby, 
on Monday last, August 30th, some points with 
regard to the recent course of the war and its 
effect on internal transport were dealt with. 
Mr. Noel Baker pointed out that victory abroad 
did not result in reducing the demands made on 
our internal transport ; but, on the contrary, 
it increased those demands. The recent victories 
in North Africa and in Sicily meant that we had 
to send from this country, on the roads and 
railways to our ports, a constant stream of 
military and civilian supplies, in addition to 
the large tonnages for those new and greater 
battles which lay ahead. Victory over the 
U-boat did not tend to reduce the traffic 
here; but, on the contrary, it meant an 
increase in the amount of imports to be dealt 
with by railways and road transport. Every 
month the total burden which had to be borne 
by internal transport increased, and would 
increase still further. The fifth black-out winter 
would bring its own problems in connection 
with our bus services, and the Ministry could 
not put on extra services, much as it would 
like to do so.. The public could help greatly by 
their courtesy and their readiness to walk short 





distances, At one faetory, Mr. Noel Baker 
said, the workers solved an acute transport 
problem themselves by providing ancillary 
conductors, who ensured that the long-distance 
passengers came on first. Above all, factories 
and offices could stagger their working hours. 
The policy of staggering working hours would 
pay in peacetime, but in time of war it was in 
many cases a matter of urgent necessity. 


Industrial Research 


Sm Harotp Harrizy, F.R.S., has per- 
formed a very. valuable service by the prepara- 
tion of a pamphlet which has been recently 
issued by the Federation of British Industries 
on “ Industrial Research and What It Means 
to British Industry.” Sir Harold says that, 
in this country, despite some outstanding 
exceptions, there has not been a general appre- 
ciation of the value of science in industry. It is, 
he continues, impossible to avoid the conclusion 
that if this country is to maintain its position 
in the world markets, our industries must 
greatly increase their attention to research as 
soon as the progress of the war makes it possible. 
There is danger in delay; markets once lost 
are not easily regained, and industrialists must 
be taking active steps now to organise this 
aspect of their post-war activities. The 
pamphlet describes the organisation of research 
in Great Britain and the work being done in this 
field in the laboratories of our universities and 
technical colleges, the research stations of 
the Department of Scientific and Industrial 
Research, the private research laboratories, and 
the research associations. The place of 
research in industrial firms is then discussed 
and the relation between research and develop- 
ment. -Advice is given on the important 
question of finding research men, the cost of 
research is analysed, and some examples are 
given. It is clearly. shown that research, which 
is so vital to our national existence in time of 
war, is equally valuable in peacetime and has 
paid a dividend. Further advice is given as to 
how industrialists can be made research- 
minded, and the pamphlet concludes with a 
list of existing British research associations 
brought up to 1943. 


The Late Mr. Fay Harry Rosencrants 


FUEL engineers and power station engineers 
in this country will learn with deep regret of 
the death, in New York, of Mr. F. H. Rosen- 
crants, the vice-president of the Combustion 
Engineering Company, Inc. It will be recalled 
that Mr. Rosencrants was appointed chief 
engineer of International Combustion, Ltd., of 
London, when that company was formed in 
1924. His wide knowledge of fuel engineering 
was primarily responsible for the successful 
introduction of pulverised fuel firing into this 
country. He it was who was responsible for 
the design; manufacture, and successful starting 
up of the first large high-pressure pulverised 
fuel boiler plant in the British Empire. His 
work also included the introduction of many 
new patents in connection with improved 
methods for the burning of solid fuels. He 
returned to the United States in 1929 and was 
later appointed. vice-president of the Com- 
bustion Engineering Company, Inc., in charge 
of that company’s engineering department. 
Among his most recent works was the super- 
vision of the installing and putting to work of 
the largest forced circulation high-pressure 
boiler in the world, which was manufactured 
under the La Mont patents. A complete illus- 
trated account of this boiler will be found in 
THE ENGINEER of April 30th and May 7th, 
1943. Our description was taken from a paper 
presented before the American Society of Mech- 
anical Engineers, entitled ‘“‘ 1825 1b. Pressure 
Topping Unit, with Special Reference to Forced 
Circulation Boiler,” by Mr. F. S. Clark, Mr. F. H. 
Rosencrants, and Mr. W. H. Armacost. Mrs 
Rosencrants was a valued member of the 
American Society of Mechanical Engineers, and 
he contributed many valuable papers for dis- 
cussion before that Society. 
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Engineers and the British Empire 


By Professor MIDDLETON SMITH, M.Sc., M.I. Mech. E., LL.D. 
No. [X—(Continued from page 161, August 27th) 


ENGINEERING DEVELOPMENTS IN AUSTRALIA 
USTRALIA emerged from  age-long 
obscurity to be discovered and then 
neglected for many years by European 
nations occupying overseas lands that 
appeared to be more attractive. 
After Captain Cook’s voyages and his 
extensive account of his exploration (1788), 
Sydney was settled, but colonisation was not 
rapid. In 1802 the harbour of Melbourne 
was discovered and soon afterwards a convict 
settlement was formed there. In 1836 only 
177 white persons were living on the site of 
Melbourne. .South Australia was colonised 
(1826) to prevent a landing by the French, 
and eight shiploads of immigrants arrived 
where ‘Adelaide now stands. Western 
Australia was also started in a hurry (1829) 
to prevent French occupation. The early 
settlers went through a period of great 
privation. Later, immigrants were assisted 
by the Colonial and Imperial Governments. 
The first million total population in 
Australia was passed in 1841, the second in 
1877, the third in 1889. In 1910 the total 
had increased to 4} millions; it was. 5} 
millions in 1920 and in 1931 about 64 millions, 
and now it exceeds 7 millions. 

In 41848 a gold nugget was found near 
Bathurst. _Then came the first gold rush, 
which brought immigrants from all parts of 
Europe, men affected by radical ideas which 
had created European upheavals in 1848. 

In 1861 the first tramway in Sydney was 
opened ; camels were introduced in 1866 ; 
the Tasmanian railway system was com- 
menced in 1868 ; the first ironworks in New 
South Wales was established in 1869. A tin 
mine was discovered in Tasmania in 1871, 
and in the same year tin, copper, and coal 
mines were found in Queensland. A cable to 
New Zealand operated in 1876. 

All through the early period there was but 
little co-operation between the settlements, 
which developed into six States; nor did it 
increase with the establishment by the 
British Parliament of colonial self-govern- 
ment for each State (1850). The distance 
from Perth to Adelaide is the same as from 
London to Constantinople. Communications 
over long distances were slow. Each Colony 
imposed Customs duties against the others ; 
they developed railways and _ legislation 
independently. 

The first Federal Parliament was opened 
in Melbourne in 1901; the Commonwealth 
of Australia then ended a colonial history that 
left many difficult problems for solution. 
Australia is now one country of six equal 
States, which have given certain powers to 
the Central Commonwealth Government, 
retaining others. 

Owing to State rivalry a new Federal 
capital was established at Canberra, 100 miles 
from Sydney, in Federal territory (940 square 
miles), ceded without payment by New South 
Wales. The Commonwealth Government 
administers two territories, two extra-conti- 
nental dependencies, and one mandated to 
it by the League of Nations. The collection 
of Customs was transferred to the Federal 
Government and imposts between States 
were abolished © In some respects the 


Commonwealth has more important powers 
than the U.S.A. Federal Government, as it 
controls telegraphs and telephones, bills of 
exchange, old age and invalid pensions, &c. 
On the other hand, it has less power over 


Social and political conditions affect. engi- 
neering works, because those who finance 
the works invariably demand stable social 
conditions. Australia is a democracy, self- 
governing through a system of universal 
adult suffrage. There seems to be no ruling 
class either in politics or society. There is 
little real poverty and not much plutocracy. 
Unionism is strong; labour exerts great 
influence in politics and wages seem to be 
high. 

The future is likely to be directed by 
industrial rather than agrarian influences, 
but primary production will always be very 
important, a condition which labour recog- 
nises. As Australia is rich in almost 
untouched natural resources, and as the 
greatest part of the land is still owned by 
the States, it would seem that by welcoming 
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bidgee, the rivers are mainly coastal and of no 
great length. In general, the value of the 
rivers is for irrigation ; there is not much 
navigation on them inland. 

The Murray basin is shared by New South 
Wales, Victoria, and South Australia. There 
are several artesian basins; one of them 
(576,000 square miles) comprises about half 
of Queensland and important regions jy 
New South Wales and South Australia, The 
water obtained from these artesian basing jg 
a valuable asset. The Great Desert occupies 
about one-fourth of the continent. 

Australia is comparatively sparsely popu. 
lated, the inhabitants averaging only two 
to the square mile, as compared with 351 for 
the United Kingdom. The great majority of 
the people live in the large cities. Alth 
nearly 40 per cent. of the area is within the 
Tropics, only about 250,000 white people 
live in those districts. Parts of the north and 
north-east coastland consist of typical tropical 
country, but at present most of it is unde. 
veloped, although a small area produces 
cotton, cane sugar, and minor products. It 
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the surplus populations of certain European 
countries prosperity will increase. 
Consultations between the Commonwealth 
and Imperial authorities have been frequent 
and usually harmonious. Commercially and 
financially the influence of Great Britain is of 
importance ; the laws are, in general, based 
on the British code. In trade the Common- 
wealth has considered first itself then the 
Empire, then America, and finally other 
nations. 

The continent forms about one-fourth of 
the whole British Empire. It is twenty-five 
times the size of the United Kingdom and 
about the same size as the United States. 
Its area is 2,970,000 square miles, of which 
38-6 per cent. lies within the Tropics. 
Dominant features are the large desert area 
and the Great Dividing Range, along the 
entire extent of the east coast, from 25 miles 
to 150 miles from the sea. These mountains 
—not a real range, but a series of discon- 
nected elements of diverse origin—separate 
the very fertile coast lands from the drainage 
basins. In places behind the range there are 
important and rich highlands, with famous 
sheep and cattle ranches. 





banking and railways. 








Except for the Murray (1720 miles long) 
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AUSTRALIA AND ITS ANNUAL RAINFALL 


is probable that the effect of increasing com- 
munications with Darwin and the northern 
districts and concentration of troops there 
will have profound results on development of 
those areas. 

The coastline is relatively short ; excluding 
the minor indentations, it is only 11,310 
miles. The aridity of large areas reminds us 
that economic resources do not vary directly 
with total land area. Indeed, it has been 
seriously suggested that a canal might be 
cut, so that the large area below sea level in 
the very arid regions, around Lake Eyre, 
might be submerged by waters from the 
ocean, and so make possible cheap transport. 
Unfortunately, it is unlikely that the scheme 
is practicable, as the fall is insufficient to 
allow of a natural flow. 

The population is mainly confined to the 
south-east coast and its hinterland ; this is a 
fertile belt of country, rich in minerals, 
including coal and iron. This concentration 
of the natural resources of the country has 
given rise to manufacturing centres, and 
Melbourne and Sydney contain one-third of 
the total population of the continent. The 
textile industry is centred in Melbourne, and 
the metal manufacturing industries are 


and its tributaries, the Darling and Murrum. | 
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situated in and around Sydney. It is notable 

hat of a total population of seven millions, 

7 five millions are living in the South- 
- States—Victoria, South Australia, and 
NewSouth Wales ; one million in Queensland. 
and the remainder in Western Australia and 

a. 

he aise of the two important cities of 
Melbourne and Sydney has necessitated an 
extensive system of urban and suburban 
transport, electric power, extensive muni- 
cipal engineering works, and port and harbour 
developments. From these cities and other 
coastal towns the railways run inland to 
serve the agricultural areas in which the 
residents become more and more dispersed 
4s the hinterland becomes drier. 

Mining has played an important part in 
the economic development of Australia. The 
gold rush of ninety years ago brought a large 
number of energetic and adventurous men 
to the continent ; when the gold fever was 
finished many of them settled down on the 
jand. The Broken Hill mines in Western 
New South Wales are famoes for the pro- 
duction of silver, lead, zinc, and gold. 

Mineral oil is known to exist in Queensland 
and in Western Australia, but although a 
number of attempts have been made to treat 
the shale by the use of machinery and 
methods profitable in other countries, no 
great success has been attained. There are 
large areas of timber and some of the hard- 
woods are valuable for structural purposes. 

It is notable that in recent years there has 
been a great increase in the percentage of the 
total population engaged in industry, and 
figures up to 1939 show that there were more 
industrial workers than primary producers. 
There has also been a considerable increase 
in the percentage of the professional, com- 
mercial, and transport types of workers. In 
the seven capital cities nearly half the total 
population of the country reside. 

Before 1914 the economic system of 
Australia was less complex than after that 
date. The scope of her manufactures was 
far more limited, but during the first World 
War she found herself cut off from manu- 
factured goods and her exports of primary 
products were reduced. The rolling of steel 
was begun, continual extensions to plant 
and machinery were made; the output of 
steel ingots rose from an annual average of 
10,000 tons before the war to 220,000 tons 
in 1921-22. A number of new manufacturing 
industries were established and older indus- 
tries, especially textiles, greatly extended 
their operations. 

There seems to be no reason to deplore the 
fact that the Australians are becoming 
increasingly town dwellers. The application 
of mechanism and modern scientific know- 
ledge to agriculture has made the labour of 
each farm worker much more productive 
than it was even thirty years ago. 

There have been various estimates con- 
cerning the optimum future population of 
Australia. One authority, Dr. Benham, 
gives it as fourteen millions, but Mr. Wickens 
thinks that in 1986 there should be twenty 
millions and in about a hundred years’ time 
nearly eighty millions, but such figures are 
very speculative. 


THE PROBLEM OF Empty SPACES 


The whole world in recent months has had 
its attention directed towards Australia as 
never before.. The attack by Japan, although 
feared by a few, astounded many members of. 
the Empire. 
reliable authorities have expressed warnings 
of the dangers threatening the continent. 
The Adelaide Advertiser, in a leading article, 
had warned its readers that ‘‘the unde- 
veloped portion of the vast and fertile con- 


Yet, during this century 








tinent of Australia is no great distance from 
Japan’s crowded shores.”’ 

Mr. Stanley Upton, A.M. Inst.C.E., an 
engineer who knows, and has worked. there, 
in “ Australia’s Empty Spaces,” a book 
written in 1937, warned us that “in the 
present condition of world affairs it is a 
dangerous thing to have habitable territory 
available for occupation.” Upton men- 
tioned that he does not advocate the use of 
coloured labour, adding, ‘‘ Australia should 
and could be kept for the white race, and the 
British in particular.” He suggested that 
the only hope is that “‘ applied science must 
be enabled to show how water can be brought 
down from the clouds as rain, and/or other- 
wise, ere those areas can be utilised.” 

Perhaps William Hatfield, who had 
travelléd and worked with his hands for 
years in Australia, summed up the matter by 
advocating co-operation with the Common- 
wealth Government on a planned scheme of 
immigration for skilled workers to develop 
the North on planned lines. “ English 
artisans and labourers as auxiliaries to land- 
trained Australians are needed,’’ he wrote. 
“The bogey of the white man in the Tropics 
need never arise if the facts are looked into. 
Mechanical labour is far cheaper than coolie 
labour and more efficient.” That fact was 
proved to me in Hong Kong, where, on big 
construction works, machinery paid in spite 
of coolie labour at less than one penny an 
hour ; it is no doubt true for big engineering 
works in Australia. 

More than defence against aggression is 
needed for Australia and other parts of the 
Empire. Developments by well-planned 
engineering works are essential. It is 
obviously imperative that, as soon as peace 
is restored, the habitable, empty spaces of 
Australia should be peopled by more white 
folk. 


THE ENGINEERING INDUSTRIES 


The great increase this century in the 
imports of engineering products, especially 
electrical apparatus, such as telephone instru- 
ments, wireless sets, cables, wires, &c., 
caused large firms in England, with ample 
capital resources, to turn their attention to 
establishing factories in the Dominion. There 
has been also a great demand for motor-cars, 
and 11,742 workmen were engaged (1939) 
building motor bodies. One-half of the' total 
population is distributed very unevenly over 
a continent equal to the United States in 
area; about 30 per cent. of them live in 
scattered districts. Of the many electric 
power plants, only about ten had @ capacity 
over 10,000 kW (1937). In the more densely 
populated areas some of the generating 
stations are large, judged even by standards 
in this country. It is notable that those 
supplying Sydney and Melbourne are quite 
as efficient as large stations in England ; 
selling prices are low. The demand for elec- 
tricity has developed very rapidly in the last 
decade. 

In a country of such great distances it was 
natural that there should be a rapid growth 
in the use of all kinds of motor vehicles. In 
comparison of the use of cars per number of 
population, Australia is exceeded only by 
America, Canada, and New Zealand; and 
with a population of about 7 millions, ranks 
sixth in the world for the total number of 
motor vehicles in use. There had been prac- 
tically no manufacture of complete motor 
vehicles before 1940; but, aided by a high 
Customs tariff, there was considerable manu- 
facture of bodies, accessories, and tyres. 

The high wages current in industry, which 
in 1914 were said to be double the United 
Kingdom level, and the high cost of transport 
and coal in those days, caused prices of pig 





iron and semi-manufactured steel to be about 
double the f.o.b. prices in the United 
Kingdom. This disparity also applied to a 
large number of metal goods ranging from 
heavy locomotives to such small items as 
bolts and nuts. A 5 H.P. electric motor, 
made in England, was priced at under £9, 
but the Australian manufacturer’s price was 
just over £18. Relative prices for a road roller 
were £550 and £1415; for metal working 
machine tools the two prices were £130 and 
£270. 

Wars and depressions of the twentieth 
century brought about a steady development 
of the country’s manufacturing side of 
national economy. The fluctuations in 
world prices for wool, wheat, and other 
primary products increased the more rapid 
development of mechanised industries, which 
the first World War had aided ; it was recog- 
nised that these would help to stabilise 
economic conditions. In other words, the 
policy was not to “have all the eggs in one 
basket,”’ and to secure greater control over 
national economy. The Customs duties were 
protective, but “ British preferential tariffs ” 
were arranged, and goods not’ commercially 
produced in the Commonwealth were 
admitted at the lowest possible rates—such 
goods as machinery and equipment essential 
to industry, and the raw materials essential 
for manufacturing purposes. 

The official figures for weekly wages ruling 
in New South Wales in 1937 were: (1) 
Mechanics, £5 8s.; (2) machinists, £5 13s.; 
(3) boilermakers, £5 11s.; (4) shipwrights, 
£6 4s. 7d. The effect of high wages and high 
tariffs made the position of primary pro- 
ducers difficult, created a high cost of carrying 
out public works, with a downward trend in 
the real income per head, in the years after 
1927. It is, however, claimed that, owing to 
the rapid development of mechanised industry 
and other adjustments, despite the high wages, 
the Australian pound now purchases, in that 
country, as much as does the pound sterling 
in Britain. Industrial metals and allied 
products, in 1938-39, were valued at £141 
million and the foodstuffs produced were 
valued at £152 million; the former group 
was considered of great importance, as it was 
desired to increase the output of manu- 
factured goods. This war has immensely 
accelerated production in all industries using 
mechanism. That must increase the number 
of engineers at work in the Commonwealth 
and the demand for skilled labour. 


ELEcTRICITY SUPPLY 

A good indication of the growth of 
mechanised industry is revealed by figures 
concerned with electricity supply, especiall., 
in the cities. Sydney had a maximum 
demand which, in twenty years, increased 
capacity from 50,000 kW to 220,000 kW; 
the units sold rose from 100 million to 220 
million. The revenue went up from £1 
million to £3-75 million. Power is supplied 
to industry at rates comparable to those 
obtaining in Britain. In 1938 central 
generating stations in the Commonwealth had 
an effective total capacity of over 1,700,000 
H.P.; 385 stations were producing 4353 
million units. 

For the metropolitan stations in Sydney, 
Melbourne, and Adelaide, Messrs. Preece, 
Cardew and Rider act in Britain. The 
various States have Commissions which are 
concerned with electrical development and 
generating plants, the output of the latter 
being usually sold to distributing agencies. 
A feature of production in recent years has 
been the urge to utilise all available water 
power. 

In Victoria the State Electricity Com- 
mission commenced to acquire country 
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undertakings in 1923 and completed the 
acquisition in 1938. In these districts elec- 
tricity sales increased elevenfold and the 
average price per unit sold fell from 8-02d. 
to -1-86d. (1942). In the financial year 
1939-40 the total energy sold by the Com- 
mission increased by more than 96 million 
units ; the metropolitan area, including bulk 
supplies, took approximately 73,700,000 units 
of the increase. The maximum coincident 
demand on the generating stations for the 
year 1941-42 was 297,696 kW; the total 
units generated being 1331-3 million, as com- 
pared with 1155-1 million for the preceding 
year. 

Victoria uses a great deal of local brown 
coal and briquettes in steam stations, but 
black coal from New South Wales is used in 
the Newport station. In the latter station 
the first of three 30,000-kW sets and boiler 
plant, &c., as part of the ultimate develop- 
ment, was being manufactured in England 
(1940), where an order was placed for an 
18,000-kW set. Since the outbreak of war 
the use of electricity in this State increased 
by 77 per cent. (Great Britain by 62 per 
cent.). The reserve margin plant in Victoria 
was as low as 6 per cent., as compared with 
the 20 per cent. considered essential in large 
generating stations. The Commission was 
gravely concerned with delays in delivery of 
plant and lack of man power for new develop- 
ments of buildings and other engineering 
works. The consulting engineers for the 
Commission are Messrs. Merz and McLellan ; 
British manufacturers of power station and 
other equipment for the Commonwealth 
have benefited by the greatly increased 
demand for electricity supply. 

A large part of the State of Victoria has 
been réticulated by the power lines of the 
State Electricity Commission, and in the 
balance of the State a number of local under- 
takings, generally operated by local govern- 
ment authorities, supply the needs of the 
more isolated towns. Connected with Yal- 
bourn is a group of five hydro-electric 
stations in the north-eastern section of the 
State, and three peak load stations in the 
metropolitan area. With the completion of 
the Kiewa River hydro-electric plant and 
the extensions of metropolitan heat power 
stations, some 230,000 kW will be added to 
the supply that was available in this State in 
1938. Some 87-5 per cent. of the two million 
population in Victoria has reasonable access 
to electricity supply. There are about 10,000 
- route miles of transmission and distribution 
lines. 

Other States in the Commonwealth have 
also made great efforts to increase the supply 
of electricity for industry and for the farmers 
in outlying districts. The present position is 
that for capital goods for generating stations 
imports are necessary, but for secondary 
industries the Commonwealth is practically 
independent. In 1938-39 some 360 com- 
panies, with 10,666 employees, made elec- 
trical equipment, valued at nearly £7 million. 
In addition, seventy-two factories were 
employing 4828 persons making wireless 
apparatus valued at more than £2} million. 
Many British manufacturers have branch 
factories in the Commonwealth, including 
Vickers, Lever Bros., Lysaghts, Bryant and 
May, &c. 

In past years British people have settled 
in Australia, bringing with them capital and 
starting new industries. The United Kingdom 
will, in future, need an outlet for part of the 
population, and Australia is ready to absorb 
people and capital. Membership of the 
Empire means many things of permanent 
value to Australians, including political and 


tradition, an almost homogeneous popula- 
tion, together with technical assistance in 
the development of her resources, including 
those of her Colonies. There is an unlimited 
field for co-operation by means of a greater 
use of the methods of travel and communica- 
tion, joint commercial projects, and a 
common policy for scientific research. 

The industrialists had built up (1939) a 
large number—about 27,000—manufactories, 
serviced by the Continent’s steel and iron 
industries and an abundance of power. They 
employed more than 588,000 workers. Ships 
of war, merchantmen, and aeroplanes have 
been built since 1939. Under the stimulus of 
war the Commonwealth is becoming a vast 
arsenal in the South-Western Pacific for the 
production of war materials for the Empire. 


supply of foodstuffs and other raw materials. 
It seems certain that the impetus of war pro- 
duction has made Australia enter a great 
industrial era in which mechanisation will 
play a leading part. It will surely lead to an 
advanced stage of self-sufficiency in many 
industries and promote a steady increase in 
population. 2 
he great need of industry is, however, an 
increase in the white population. In the 
Northern Territory there were (1940) only 
4000 white ple, and a_ well-known, 
Australian has said that it could accommo- 
date 640 times the present 4000. ‘“‘ It would 
then begin to look like an attempt at occupa- 
tion,” he writes, “ and give the lie to envious 
foreigners who say that the British Empire 
owns vastly more land than it can possibly 
use.”’ 
During the four years of war Australia has 
greatly developed mechanism ; 72 per cent. 
of her factory employees are producing arms 
and equipment. The number of women doing 
direct war jobs in the factories has increased 


It is most valuable, also, for its inexhaustible | 
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nearly a hundredfold. In 1939 there 
five factories making machine tools and then 
are now seventy-five. Whereas in the foring 
year 100 machine tools would have been . 
good production, 20,000 have been made ang 
are building since the beginning of the war 
It is said that Australia is the largest ppg. 
ducer of Vickers’ machine guns amongst the 
United Nations, and supplies are being 
exported to other fighting countries, My 
Evelyn Owen (New South Wales) invented 
the Owen sub-machine gun, one of the begt 
quick-firing guns in the world, which cogt 
under £9 to make, against £40 for the 
Thompson sub-machine gun. It is claimed 
that the steel industry has used its own 
metals and produced the same quality 
armour plate as in Britain at a quarter of the 
cost. To avoid bombing, industry has flooded 
out into the farming and grazing towns, and 
factories are so dispersed that more than half 
of them are away from the seaboard. 

Australian and American troops speed to 
their battle stations over 5000 miles of new 
strategic Righways built in nine months. 
Plagued by flies, mosquitoes, and dust, men 
laboured under tropical conditions to com. 
plete the north-south road before the wet 
season came. The cost was nearly £1} 
million. Fifty trainloads of plant and equip. 
ment were sent to the job from New South 
Wales alone. 

A great engineering achievement was the 
building of an aerodrome and repair and 
assembly depét that now covers 20 square 
miles of what was virgin scrub and paddocks 
in 1941. This was done with an enormous 
amount of mechanical equipment, ranging 
from a 120-ton dragline excavator to a wheel- 
barrow, and more than 30,000 tons of earth 
were moved and 120 tons of cement used 
each day. 





(To be continued) 








OCK 4 and its appurtenant features 
involved the placing of approximately 
500,000 cubic yardsof concrete, and beforethat 
dock was quite finished a temporary bulkhead 
was built across thedock at a point a short way 
inward from the gate section. That provided 
an available length of 860ft. for the advance 
laying of the keel for a capital ship. Within 
that same space were constructed the stern 
and ’midship parts of the vessel, which are 
commonly the most difficult to build and 
usually require the longest time. A coffer- 
dam around the caisson gate seat afforded 
the area within which, later, to complete the 
dock. With the caisson gate in place, 
the temporary bulkhead was removed, and 
the last of the concrete work was done in the 
dry and the dock body finished well within 
the contract time. 
The steel form for pouring a unit floor 
section and an adjoining side wall base 
section at each end was a box truss, designed 
for a two-point pick-up. Each form had a 
height of 14ft., a width of 12ft., and a length 
of 184ft. Aside from the structural members 
of the truss, there were steel angles and 2}in. 
square bars that were welded to the box truss 
to give added reinforcing for the concrete. 


gated sheeting, and, depending upon the 
location for which a form was intended, the 
complete structure weighed from 80 to 150 
tons. The work of constructing these forms 





individual liberty, a common culture and 





Each box truss was lined with 3}in. corru-fpicked the form up a 


Dry Docks for United States Navy 


No. II—{Continued from page 167, August 27th) 


devised to meet the situation at the Navy 
Yard, where the structural steel truss 
members were received from a steel plant in 
paired, semi-fabricated sections. 'The corru- 
gated sheeting was welded to the truss units 
in @ special building, after which the parts 
were progressively assembled in separate 
sections, and three sections, when welded 
together, constituted a box-truss form for 
an entire floor slab section. So assembled, 
the box was moved on two dollies, travelling 
on 12ft. gauge tracks, 150ft. apart, to the 
launching pier, 300ft. distant. While travel- 
ling that distance certain workers placed the 
bracing, the form ties, and the reinforcing 
steel, all of which were welded in place 
within the box. On arriving at the launch- 
ing pier, the completed box was turned over 
to the crew assigned to place the tremie 
trusses. A tremie truss placing unit con- 
sisted of a large car float adapted for the 
work. The float carried at each end a 
specially designed shear leg derrick, and the 
two derricks were 150ft. apart. This plant 
was used to lift each completed form from 
the launching pier and to place it on a scow. 
The form was then towed to the proper 
position in the dock area, where the shear legs 
; in and lowered it pre- 
cisely to the assigned place on the water- 
bed. Divers were, employed during this 
placing operation, and so well was the work 
done that a tolerance was maintained that 





was handled by an assembly line method 


did not exceed 2in. in any direction. The 
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foor forms were placed at intervals of 12ft. 
apart longitudinally, and the blank space 
between each two adjacent concreted forms 
wes poured, in turn, later. For the entire 
dock floor, only forty-seven of the truss units 
were required, 

The side wall box forms were constructed 
of corrugated steel sheeting with steel 


only two tremie lines. 

Before describing the actual work of tremie- 
placing the coricrete, it would be better to 
cover briefly the principal features of the 
central mixing plant from which all concrete 











FORM FOR PLACING TREMIE 


channels placed back to back as walers, and 
l}in. bolts were used for tie rods. The panel 
lengths were 24ft. and 36ft. and the majority 
of the panels weighed 30 tons each. A total 
of sixty-five wall forms was required for 
Dock 4, and generally each wall pour was 
for a length of 36ft. A large revolving crane, 
mounted on @ scow, placed the forms in the 
dock area. 

Two barges, especially equipped for the 
work, tremie placed the concrete for the 
floor and side walls ively. For the 
floor a steel car float, 337ft. long by 47ft. 
wide, was fitted with eight Insley towers that 
were erected with their centres 19ft. 3in. 
part. The towers had regular sliding frames 
of the Insley type, and to each frame was 
attached a 3-yard hopper. From each hopper 
was hung a 12in. tremie pipe. The. eight 
Insley towers were grouped for efficient 
service in pairs, although each could operate 
independently. Above the sliding frame 
hoppers of each pair of towers there was 
placed another 3-yard hopper from which a 
pants-leg led that could feed either sliding- 
frame hopper below it. This was made 
possible by an elephant trunk that led to 
each hopper from the pants-leg. The elephant 
trunk was removed or added in accordance 
with the up or down motion of the sliding 
frame hopper. 

The four fixed top hoppers were supplied 
with concrete transmitted through four lines 
of 8in. Pumpcrete pipe, and those lines had 
an elevation of 41ft. above the deck of the 
car float. The arrangement made it possible 
to deliver concrete from any pipe line into 
any of the four stationary hoppers. That 
assured flexibility of operation and likewise 
safeguarded against interruption of supply 
due to temporary trouble or shut-down at 
the concrete batching plant. For example, 
concrete could be taken from any one of the 
pipes, and should a large quantity of concrete 
be needed at a particular hopper, concrete 
could be discharged from any number of the 
pipes as desired. The eight Insley sliding 
frames on the floor concreting car float were 
Operated by two Lidgerwood four-drum, gas 
engine driven hoists. A scow, 100ft. long 

















CONCRETE IN FLOOR SLAB 


was distributed that was used on the job. 
The batching and mixing plant had a capa- 
city of 250 cubic yards of concrete hourly, 
and could be operated economically and with 
the need of but little labour. This end was 
achieved after intensive research and the 
exercise of much care in planning the lay-out. 
Aggregates reached the Navy Yard in 1000- 
ton scows from Morrisville, Pa., 40 miles 
above on the Delaware River. At the Navy 


and 30ft. wide, was equipped in a like manner 
to tremie-place the concrete for the side walls 
of the dock, but that craft was provided with 


a total of 517 cubic yards of materials, one 
for cement, one for sand, and two for gravel. 
Bulk cement was delivered at the Navy Yard 
in bottom-dump railway cars, and transferred 
by twin-screw conveyors to two bucket 
elevators capable of handling the equivalent 
of 250 barrels of cement hourly. Any excess 
cement was placed in a 3000-barrel ground 
storage bin. 

The central mixing plant contained auto- 
matic four-beam scale and weigh batchers 
that charged three dual-drum mixers, which 
were placed above four double Pumpcrete 
machines. Each of the three mixers could 
discharge into either of the two adjoining 
Pumpcrete pug-mill remixers simply by 
shifting a swinging spout. All equipment was 
electrically driven wherever possible and 
fitted for automatic control. Allowing 
1} minutes for handling each mix, the plant 
has been capable of supplying 2 maximum 
of 260 cubic yards per hour. That assured 
@ factor of safety that allowed a pour to be « 
maintained at normal speed should a mecha- 
nical breakdown occur at any batching, 
mixing, or pumping unit. It has been said 
that no interruption did occur under the 
supervision of the plant’s thoroughly trained 
crew. : 2 
Concrete was conveyed through the 8in. 
pipe lines a distance of 1000ft. to the receiv- 
ing hoppers on the two barges. Taking into 
account the vertical lift and the elbows in 
the pipe lines, the concrete was pumped the 
equivalent of a horizontal distance of 1450ft. 
At the waterside end of each pipe line there 
was a 10ft. flexible section to compensate for 
tidal changes, and the resultant rise and fall 
of the barge. The job manager for Drydock 
Associates, D. H. Young, has thus summed 
up the merits of pipe line transportation of 
concrete: “‘ The system was readily adapt- 
able to this job, as it gave a uniform and con- 
tinuous distribution of unsegregated concrete 
at the tremie hoppers. The outstanding 





Yard the scows were unloaded by a 3-yard 


advantage of the pumping system lies in the 








FORM FOR CONCRETE 
bucket on a revolving crane and discharged 
on to a 30in. belt conveyor that carried the 
material 242ft. to bins equipped with steam 
jets for heat control for winter concrete work. 
From the storage bins, materials were moved 
by a 447ft. riser belt that discharged into 
four compartments at the central mixing 
plant, where there were accommodations for 

















SIDEWALL OF Dock 


co-ordination that can be effected, as there 
is no confusion or interference between the 
place of manufacturing the concrete and its 
points of deposit.” This was very important, 
because the entire job and the location of 
each working unit at each stage of opera- 
tions within the dock area was plotted and 
timed, in accordance with a precisely worked- 
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out schedule, made months in advance for 
each day of work. Similarly, the crews 
assigned each division of the undertaking 
were painstakingly instructed and trained 
so that the intermeshing operations would 
proceed without a hitch, when once set in 
motion. 

The tremie placing of concrete is in itself 
not new, but people familiar with such work 
are fully alive to the major difficulties 
involved. One of these is that of limiting 
as far as may be in each case the creation of 
a structural flaw in the concrete resulting 
from a “loss of a seal.” Such a defect 
primarily is due to mrush of water at the 
bottom of a tremie pipe followed by the 
jetting reaction when recharging the pipe 
with concrete preparatory to starting a new 
concrete placing. 

Drydock Associates was not permitted to 
utilise the fairly common expedient, such as 
gunny bags filled with straw to serve as a 
wad placed in a tremie pipe ahead of the 

“first concrete. The naval inspectors would 
have required the removal of all concrete of 
@ pour in which a seal had been lost. There- 
fore the contractor had to devise an accept- 
able method that would effectually prevent 


crete. Next, the sliding frame was lowered 
until the outlet end of the tremie pipe touched 
the stone blanket laid on the bottom of the 
dock excavation, after which the pipe was 
raised to clear the stone about an inch, so 
as to permit the ready escape of the air as 
the concrete descended when the plug cock 
was open. This escape of the air prevented 
the development of back pressure on the 
descending concrete, which would occur were 
the pipe closed by firmly seating it on the 
bottom. The tremie pipe was directed into 
its proper place and vertical position by 
divers whenever concreting was under way. 
Therefore when the outlet end of a tremie 
pipe was just right for pouring, the air valve 
was opened and compressed air was dis- 
charged into the lower half of the tremie, the 
plug cock valve being closed at that stage. 
The compressed air forced the water out of 
the lower section of the tremie, and, with 
that done, the big plug cock valve was opened 
by the operator on the control platform of the 
sliding frame, who also opened the discharge 
of the hopper, so that the concrete would flow 
until the tremie, from top to bottom, became 
charged with concrete. The platform operator 
could communicate by telephone with the 





<==. 
therefore set for about 2700 cubic yards 
diem to balance the joint efforts. [, = 
found practicable to pour two sections of 
bottom forms daily in two eight-hour shifts 
each shift pouring a section containing 1994 
cubic yards of concrete. On the wall pours 
concreting was continuous  throughoy 
twenty-four hours. Each wall pour filled, 
form 36ft. long, 15ft. wide, and 44ft, hj 
requiring the placing of about 850 cubic 
yards. The wall sections were poured op 
an average at a rate of 60 cubic yards 
hour, using one Pumpcrete, while simyl. 
taneously work was proceeding on the bottom 
slab with three Pumpcrete machines. After 
the bottom slab was completed, a secong 
Pumpcrete unit was added to the wal] 
work in order to get the full beriefit of the 
maximum output of the dual drum mixer. 
It was thus possible to increase production 
to about 80 cubic yards of concrete per hour 
when finishing the wall pours. 

This article is not intended to cover the 
appurtenant features of these new graving 
docks at the Philadelphia Navy Yard. |; 
may be of interest, however, to some of our 
readers to know, that the pumping plant at 
this naval station contains three 54ip, 
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such an occurrence. The improvement took 
the form of the so-called “valve tremie 
process.” The process can be applied in any 
job requiring tremie placing, and it has the 
further advantage of marked simplicity when 
once in operation. 

The tremie pipes used on this dry dock 
job were 12in. in diameter, spiral welded, 
and with walls #,in. thick. The sections had 
welded flanges and each pipe was assembled in 
lengths of 60ft., and connected with the 
3-yard hopper on each sliding frame. Ata 
point 35ft. above the discharge end, each 
pipe was fitted with a 12in. plug cock valve 
that could be opened and closed from the 
sliding frame by a control rod made of pipe. 
The cock functioned as a gate, and the loca- 
tion of the cock in the tremie pipe was deter- 
mined by the hydrostatic head to be dealt 
with. Just below the plug cock an air 
hose connection tapped the tremie pipe, and 
the hose extended upward to the sliding plat- 
form and to a valve in an air supply line 
convenient to the operator. 

In practice, the tremie pipe was raised 
with the frame until the valve was clear of 
the water, as a preliminary in pouring the 
tremie concrete. The valve was closed, and 
then the pipe above the valve and the hopper 





on the sliding frame were filled with con- 





hoist engineer who controlled the vertical 
movement of the sliding frame. In response 
to instruction from the operator the hoist 
engineer either raised or lowered the sliding 
frame to facilitate the steady flow of con- 
crete downward from the frame hopper, as 
the concrete was placed. The charging of a 
tremie by the new valve process can be 
effected in a few seconds, whereas, so it is 
said, work of the same kind on other docks 
where the conventional tremie process has 
been used has taken a matter of hours to 
charge a tremie to the satisfaction of the 
supervising authorities. The valve tremie 
process is the outcome of much laboratory 
work, in which a model was used that made 
visible the underwater placing of concrete 
in that manner. Also, all men engaged in 
that part of the work were taken to the 
laboratory and familiarised with each stage 
of tremie operations, so that they would know 
what was going on underwater and the part 
that each man would have to play in making 
that work a success. 

In the early stages of tremie placing at the 
Navy Yard a peak performance of 3600 cubic 
yards of concrete was attained in a day, but 
that rate was too fast for the associate work 
in connection with the fabrication and the 





PLACING 


pumps that have sufficient capacity to 
unwater either of these large docks in two 
hours. The pumps are installed in an under- 
ground pump house located between the 
two adjacent docks. 

The following personnel has been engaged 
on this undertaking :—The work has been 
done by Drydock Associates, which was 
represented by certain of that combination’s 
capable members, among them being Frederic 
B. Spencer, project manager ; D. H. Young, 
job manager; William . Denny, general 
superintendent ; James T. Denton, chief 
engineer; and W. C. Keehn, engineer and 
superintendent of. structural steel. The 
Navy Department was represented by Rear- 
Admiral A. C. Watson, Commandant, Phila- 
delphia Navy Yard; Captain Gaylord 
Church, district works officer ; Commander 
W. Z. Kline, assistant public works officer ; 
and Lieut. G. T. Lowe, resident engineer 
officer in charge. Frederic R. Harris, Inc., 
acted as consulting engineers. 

(To be continued) 








U.S.A. to Buttp More Trucks.—The U.S. War 
Production Board has authorised the construction of 





placing of the forms, and the schedule was 





5000 box trucks in the latter part of this year and 
the early months of 1944. 
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Section I.—InTRODUCTION 


E White Paper issued by the Board of 
Education under the title “ Education 
Reconstruction ”” and presented by the Presi- 
dent, Mr. R. A. Butler, to Parliament on July 
” 1943, contains proposals for reform of our 
sducational system which have a direct bearing 
on the eduéation and training of mechanical 
jneers. 
one most important of these reforms may be 
summarised as follows :— 
(1) The school leaving age is to be raised to 
fifteen without exemptions and provision is 
made for its subsequent extension to sixteen 
(paras. 2 and 22). 
(2) Means are to be found to attract more 
of the abler pupils in the secondary schools 
to careers in industry by correcting the bias 
towards a type of education which prepares 
primarily for the university and for the 
administrative and clerical professions (para. 
28). 
(3) There are to be three main types of 
secondary schools to be known as grammar, 
modern, and technical schools (para. 31). 
(4) A system of compulsory part-time 
education in working hours is to be intro- 
duced for young persons up to the age of 
eighteen, limited at first to a minimum of one 
day a week or its equivalent (paras. 68 and 69). 
(5) The compulsory part-time education 
will be provided in “‘ Young Peoples’ Colleges ” 
which will replace the existing “‘ day con- 
tinuation schools ’’—unless they are in full- 
time attendance at school, or otherwise under 
suitable part-time instruction (paras. 67, 68, 
and 69). 
(6) Provision will be made to include in 
the compulsory part-time education, physical 
training, remedial exercises and instruction 
in health and hygiene, training in clarity of 
expression, and in the understanding of the 
written and spoken word, and some educa- 
tion in the broad meaning of citizenship 
(para. 73). 
(7) By closer collaboration between 
industry, commeree, and technical education 
to secure the full education necessary for the 
skilled tradesman and background know- 
ledge of the technology of the industry in 
which he works (para. 82). 
(8) More ordered systems of training and 
apprenticeship are to be worked out, adapted 
to the conditions of to-day, and suited to the 
varying requirements of different branches of 
industry and accepted and applied on a 
national basis throughout each major industry 
(para. 84). 
(9) Provision will be made to impose a 
duty on education authorities to provide 
adequate facilities for both full-time and 
part-time technical education (para. 80). 
(10) The ultimate responsibility for 
grammar, modern technical schools, and 
major technical institutions is to be placed 
with larger units of educational gg 
such as counties and county boroughs only 
(paras. 116 and 117). 
(11) The present methods of recruiting and 
training teachers is to be reformed (paras. 100 
to 107). 
(12) To avoid the handicap high ability 
now suffers by the accidents of place of resi- 
dence and lack of means in securing university 
education, the provision of scholarships is to 
be made on a more adequate scale and their 
award less uneven in its incidence (para. 98). 
The Norwood Committee’s report on 
“Curriculum and Examinations in Secondary 
Schools *’ was published simultaneously with 
the White Paper and on material points is in 
harmony with its recommendations. 

The McNair Committee dealing with the 
supply and training of teachers has still to 





* Memorandum issued 4 the Institution of Mecha- 
nical Engineers entitled ‘‘ The White Paper on ‘ Educa- 


Education of Engineers” 
No. I 


report on an aspect of the problem—whose 
importance is assessed as follows in para. 100 of 
the White Paper: ‘‘ It depends almost entirely 
on the quality of those who staff the schools 
whether the reforms proposed will be merely 
administrative reforms or whether they will, in 
practice, work out as real educational reforms’’— 
we must await that report and the Board of 
Education’s decisions on its recommendations 
before we can judge how far the proposed 
reforms can be effective, both in the training of 
mechanical engineers and in the contribution to 
the development of the technology of: mech- 
anical engineering which the technical colleges 
will be equipped to make. 

The Institution of Mechanical Engineers, by 
virtue of its Charter, has a national responsi- 
bility for the maintenance and enhance- 
ment of the standards and quality of the 
education and training of all grades of those 
engaged in mechanical engineering. 

In this respect its object is defined in its Royal 
Charter as “to co-operate with universities, 
other educational institutions and public 
educational authorities for the furtherance of 
education in engineering science and practice.” 

In one particular matter there are historic 
grounds for the Institution’s especial interest 
and vigilance. In 1920 with the Board of 
Education the Institution of Mechanical Engi- 
neers conceived, initiated, and nurtured the 
National Certificate scheme, which in the inter- 
vening twenty-three years has established itself 
as an unquestioned success and has made 
possible an invaluable contribution of trained 
and graded technical personnel to industry and 
the Forces in the great need of this second 
“ Engineers’ War.” 

The Institution has long desired a widening 
of the National Certificate courses, which will 
be possible with the proposals of the White 
Paper because :— 

By raising the school age, boys will be in a 
better state of preparation on entering such 
courses. 

By the introduction of compulsory part- 
time education in working hours a greater 
number of, and more, useful teaching hours 
are available if a single day’s release is supple- 
mented by an additional evening’s class- 
room work. 

The White Paper visualises an ultimate 
extension of day release to more than a single 
day and if this is achieved evening class-room 
work can be abandoned. 

In discharge of its Charter obligations and 
responsive to the call and spirit of the times, the 
Council of the Institution, its Education Com- 
mittee, its Education Group, and its branches 
in headquarters and in branch meetings have 
for some time been developing and clarifying 
its corporate ideas on many important aspects 
of the future training of mechanical engineers 
and the means by which desired improvements 
and reforms can be most readily achieved. 

In welcoming the White Paper and the 
declared intention of the Minister to implement 
its recommendations, an appropriate occasion 
is provided to place on record and present 
hereafter the major conclusions which have 
emerged from the Institution’s discussions, as 
a constructive contribution made to assist the 
benign intentions and aspirations of the White 
Paper to become law and law to become 
accomplished fact. 


SrctTion II.—GENERAL ORGANISATION OF 
TECHNICAL EDUCATION 

(1) An Advisory Council. on Engineering 
Education and Training.—Engineering educa- 
tion should be in a state of continual evolution 
to keep pace with, and even in some cases to 
lead, industrial developments. It is therefore 
recommended that amongst a series of perma- 
nent Advisory Councils there should be one 
whose duty it would be to advise the President 
of the Board of Education on matters relating 


which should constitute part of a permanent 
Board for Technical Education. Its members 
should be chosen for their competence to advise 
from those with authority and experience in engi- 
neering and science. 

(2) Provision of Facilities for Technical 
Education to be Obligatory.—The White Paper 
contemplates provision being made to place a 
duty on educational authorities to provide 
adequate facilities both for full-time and part- 
time technical education. Under the existing 
system there are areas in the country where 
provision is quite inadequate, and where local 
authorities cannot be compelled to take action. 
The Institution desired, and therefore welcomes, 
this provision, if the intention is to confer 
yi bee powers on the Board of Education in 
thi > : 

(3) Organisation of Higher Technical Educa- 
tion.—It is also noted with satisfaction that the 
legislative changes propose a readjustment of 
the present control by local educational adminis- 
tration to a wider basis. The area served by 
large technical colleges penetrates into those of 
several local authorities, and is related far more 
closely to the distribution and location of 
industry than to local government boundaries. 

It is further apparent that no reorganisation 
of higher technical education will be satisfactory 
or complete unless it covers fully the work of 
both the technical colleges and the universities, 
and secures their effective co-operation. 

(4) Control of Higher Technical Institutions.— 

Control of the larger technical colleges which 
serve a wide area should be in the hands of an 
authority drawn from, and covering, a wide 
area. This can be accomplished by regional 
planning of the higher technical educational 
services. 
Certain technical colleges in the country 
should be developed to serve national needs by 
providing a focus in the country for special 
studies in fields having special associations with 
their locality. 


Section ITI.—TEacHEers In UNIVERSITIES 
AND TECHNICAL COLLEGES 


(1) Quality of Teachers.—The quality of engi- 
neering instruction in university or technical 
college depends in the first degree on the quality 
of the teaching staff, in the second degree on the 
quality of the equipment, and in the third, but 
still important, degree on the quality and style 
of the buildings. In building schemes too often 
too little is allocated to equipment and too often 
new colleges are little more than empty shells. 
There is an essential difference between the 
teacher of engineering and the teacher of school 
and purely academic subjects. The former is and 
must remain an engineer. The latter usually 
makes teaching his career, and may not be 
qualified for any other occupation. 

The salaries and prospects of engineers who 
devote themselves to a teaching career should 
be comparable with those open to them if they 
follow an industrial career. ; 
The considerable volume of evening class 
work in this country is staffed in the main by 
part-time teachers. A teacher for any course 
should, himself, have been instructed to a 
higher standard than that of the class he takes. 
Except for craft and special instruction, tech- 
nical classes require graduate teachers. 

The rates of remuneration in many parts of 
the country are far too low to attract competent 
part-time teachers, even when coupled with the 
appeal of public duty. 

(2) Industrial Refresher Courses.—Teachers 
should be encouraged to go back to industry 
periodically to be brought up to date in engi- 
neering practice. The Board of Education is 
prepared to pay their share of the salary of a 
teacher who is released by a local authority for 
this purpose for a period up to three months in 
any one year. 

Too little-use is made of this provision, which, 
in approved cases, should be extended to release 
for a period of up to one year, or a series of 
periods of three months in consecutive years. 
It is equally important that similar facilities 
should be made available to the staffs of 
universities. For systematic exploitation of this 
provision exchange from the lecture room to 
industry should be organised systematically by 








tional Reconstruction’ and Its Impact on Training for 
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Education, the technical colleges, and the 


universities. 
(3) Academic Refresher Courses.—The bound- 
aries of knowledge are advancing so rapidly in 
all subjects that teachers, particularly those in 
technical colleges where teaching programmes 
are heavy, have great difficulty in keeping up 
to date in their subjects. Arrangements should 
therefore be made for refresher courses to bring 
teachers up to date in particular subjects, This 
could be done by means of courses at a post- 
graduate college, a university, or a special tech- 
nical college, 
(4) Teachers from Industry for Day Classes.— 
Some subjects are best taught by practising 
specialists. Firms should therefore allow senior 
members of their technical staff to act as 
visiting lecturers in the daytime in universities 
and technical colleges. This would involve 
some degree of inconvenience to industry, but 
it is a sacrifice which industry should be pre- 
pared to make, since it is the ultimate bene- 
ficiary of improved training. A man who is 
ing will have his subject in a more live, 
flexible, and up-to-date form than a man who 
is not ; the firm which releases him may there- 
fore reap a direct reward in return, 
(5) Teachers Engaged on Advanced Work.— 
Teachers engaged on advanced work should not 
have such heavy teaching programmes that 
they have no time for research or for keeping 
abreast with technical developments in engi- 
neering practice. The lack of facilities for 
research frequently deters first-class men from 
taking up appointments in technical colleges. 
An existing anomaly, which is altogether 
deplorable, arises because a teacher in a tech- 
nical college who devotes himself for a period 
to full-time research cannot count such period 
for superannuation purposes. His position 
under the existing superannuation scheme may 
also be affected adversely if he engages himself 
in research which requires some reduction in the 
number of his teaching hours, but is not a full- 
time research. A more effective way of dis- 
couraging research would be difficult to imagine. 
It is also essential that fully qualified engi- 
neers engaged on advanced teaching should 
retain continuous contact with industry, but, 
again, the superannuation regulations dis- 
courage this. 
Teachers should be available to local industry 
as consultants in subjects on which they have 
special knowledge. The reactions of such 
industrial contacts on teaching work would be 
manifold ; teaching would become living and 
progressive, the psychological reaction on 
students of the knowledge that their teachers 
are practising engineers instead of ex-engineers 
would be stimulating, the contact between 
technical colleges and local industry would be 
more real, the laboratory equipment of some 
colleges would benefit, and the work of others 
would become better adapted to the needs of 
local industry. 


‘| versities and technical colleges in this country. 


study to those who devote their life to pro- 
fessional teaching. Teachers should therefore 
be required to attend a “summer” course in 
the art of technical teaching within two years 
of their first appointment. A second course, 
two years later, could also be attended with 
considerable profit. Similar courses should be 
available to part-time teachers, who should be 
encouraged to attend them. 

(7) Exchange of Teachers—Exchanges of 
teachers should be a between uni- 


It would be of even greater value to arrange 
exchanges between the technical colleges in this 
country, the Dominions, the U.S.A., and other 
countries when the teaching work can be done 
in the language of the country. 

Both the students taught and the teachers 
exchanged would benefit by the fresh orientation 
of thought which would result, and some of the 
evils of mental inbreeding would be avoided. 
For the same reason it is desirable to build up 
a teaching staff by recruitment from different 
colleges. 


Section IV.—EqureMEenT IN UNIVERSITIES 
AND TECHNICAL COLLEGES 


(1) Standard of Equipment.—The Institution 
agrees with the statement in para, 79 of the 
White Paper that the standard of equipment in 
use has often been deplorably low, and com- 
parison with what can be seen in many other 
countries which are our keen commercial com- 
petitors leaves little cause for satisfaction, 
much for apprehension, and some for envy. 
The method should be extended and deve- 
loped whereby industrial organisations and asso- 
ciations can install and replace equipment for 
higher technical training so that it will be 
always up to date. Arrangements to this end 
have been operating successfully for some time 
in respect of certain specialised industries, such 
as boot and shoe machinery, textile machinery, 
and .printing machinery, but the position is 
quite unsatisfactory in respect of general engi- 
neering machinery. 


Section V.—CouRsES FOR PROFESSIONAL 
ENGINEERS 


(a) In UNIVERSITIES 


(1) Availability—The Institution welcomes 
the statement in para. 98 of the White Paper 
that the aim of a national policy must be to 
ehsure that high ability is not gS) by 
the accidents of place of residence or lack of 
means in securing a university education. It 
would therefore welcome arrangements, such as 
the system of State bursaries introduced as a 
wartime expedient, under which the young engi- 
neer likely to profit by a university education 
can obtain it either inthe course of a scheme of 
ining and education planned while still at 
school or by selection as a reward for exceptional 


exposition can be taught, and is a necessary 
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will be appreciably greater than in pre-wyp 
times, 

Steps should be taken to ascertain the prob 
able absorption capacity of industry and oy, 
employers of engineers of graduate st, 
to enable plans to be laid down to meet increased 
requirements. 

The first step in expansion should be di 
to utilise fully the facilities which already oxig, 
and which were not so used in pre-war times, 

(83) New Conditions at Entry to Uni 
Courses.—There will be two main t¢; 
entrance into university engineering wor, 
The one, boys who have remained at schoo] until 
eighteen, taking the higher forth of egy; 
certificate. The other, boys who, having left 
school at sixteen, have followed a three years’ 
organised training in works and _ technica) 
college with part-time day releases. Tho second 
category may be the smaller, but is very 
important. 

The Institution strongly supports the pro. 
posal that boys who have not gone into ind 
at sixteen should have one year’s practical work 
in industry before p ing to @ university 
course. This year should include part-time 
attendance at a technical college to develop and 
consolidate the mathematics and elementary 
theory learnt at school. The whole year’s 
experience and instruction should be carried 
out in a way definitely designed to develop that 
physica] and mental alertness at which the 
proposed year’s national service will no doubt 
aim. , 

The university course would begin at the age 
of nineteen for those who, having left school at 
sixteen, would have completed three years’ 
apprenticeship and. part-time instruction, 
including any national. service. It will also 
begin at nineteen for those who, leaving school 
at eighteen, will have done one year’s practical 
work and part-time instruction on a national 
service basis. 

Although the ages suggested may be taken ag 
@ general guide, they should not exclude the 
student who develops late, or is delayed either 
by reason of health or temporary academic 
difficulty, 

(4) Diversity. of University Courses.—While 
flexibility and diversity in the practice of the 
various universities in the country may have 
some compensating advantage, examination of 
the courses and customs now in operation show 
a@ range of diversity which is regrettable, and 
in certain respects leads to unnecessary 
confusion. 

It is suggested that some existing honours 
courses are designed too exclusively for 
specialised scientific and technical men, and that 
more attention should be given to those who 
will find their future work in the manufactu- 
ring and administrative sides of engineering; 
moreover, that there should be, amongst 
universities, a greater uniformity than exists at 
present in the period of study required from a 
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candidate for an honours degree, We also 
suggest that the period of study for an honours 
degree should be one year greater than that 
necessary for an ordinary degree. 

(5) Vacation Training.—During each Long 
Vacation the student should spend at least 
eight weeks in gaining practical experience in 
selected works, visiting engineering works 
abroad, working in a power station or the engine- 
room of a ship. Co-operation between the 
universities, technical colleges, and employers’ 
organisations in the engineering industries is 
necessary to promote, systematic and satis- 
factory ements on a sufficient scale to 
cope with the full output of students. 

(6) Practical Training.—After graduation and 
at the end of the three-year course at a uni- 
versity, the student should complete his prac-. 
tical training in works for a time sufficient to 
bring the period spent in works training, prior 
to his university course, during vacations and ( 
after graduation, to a total of not less than two 
years. ' 
(7) Post-Graduate Study. — Post-graduate ( 
courses may consist of one or two-year periods | 
of advanced studies in specialised directions, or 

may consist of studies directed by the 

professor under whom the student works during 

a time when he is either assisting in research or 
undertaking some research work of his own. 


ability which manifests itself while undergoing 
works apprenticeship combined with a part- 
time technical education. 

Experience has shown that certain technical 
school students would be admirable recruits for 
university training. Such students are in many 
cases debarred by matriculation regulations, 
and it is recommended that the universities 
should give due recognition to the value of the 
experience the student will have gained in his 
part-time instruction after leaving school. 
Some accommodation in matriculation regula- 
tions would facilitate this valuable transfer into 
university work at a normal university entrance 
age. The record of the student at school, 
technical school, and works should be arranged 
to provide suitable evidence of general fitness 
for university education. 

(2) Output of Universities.—There are in the 
United Kingdom twenty-two university schools 
of engineering with a total annual output before 
the war of 800 engineering graduates of all 
branches. 

In addition, there were 126 awards of external 
London degrees in engineering courses. 
.Experience during the present war has shown 
the value of thegraduate engineer by reason of his 
versatility and capacity to tackle new and novel 
work in a creditable manner, and it is reasonable 
to suppose that the future demand for such men 


While the amount of time allowed for such 
activities, both in research and consulting work, 
must be controlled by the governing bodies, 
where sanction is given, the teachers’ position 
should not be prejudiced under the superannua- 
tion scheme by either activity. 

It follows that the remedy lies in a reduction 
in the number of teaching hours required of the 
teacher in a technical college so as to bring 
them more into line with university practice 
where the teaching programme is less heavy and 
where it is customary to encourage the staff to 
engage in research and permission may be given 
for consulting work. 

The final recommendation is that all engi- 
neering teachers dealing with advanced work 
should be encouraged to take an active part in 
the work of professional institutions by attend- 
ance at meetings, lectures, and congresses, and 
by participating in thé work of committees, 
The value of frequent contacts with those 
engaged in other phases of engineering work is 
so great, both in improving the efficiency of the 
teacher and in establishing contacts between 
technical colleges, universities, and industry, 
that teachers should pursue such activities as 
part of their regular work, and should be 
entitled to recover expenses from their governing 
bodies 
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(6) Training for Teaching.—A technique of 
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gyoh post-graduate courses may be continuous | engineering, such as management and economics’ 
with undergraduate work, but preferably should | which cannot find a place in already crowded 
follow the completion of practical training after | syllabuses, can be dealt with in a similar way 
graduation. after the Higher National Certificate or Diploma 

Certain universities and technical colleges |or degree courses have been completed. 


(T'o be continued) 


pave established a special place for themselves 
in particular fields of post-graduate and 
research work. This tendency should be 
encouraged and developed so as to provide at 


jeast ono place in the country where each Far from the Potter’s Wheel* 


icular field of engineering study is inten- 
sively pursued. An extension of the practice 


particular field, 


(6) IN Tecnnicat CoLLEeGEs 


Colleges.—The standard now required in higher 


engineering education is such that students|ceramics industry, nevertheless, maintains a 


cannot be expected to crowd all their studies 
into their own spare time after working hours, 

The Institution therefore welcomes the pro- 

Is of the White Paper for compulsory part- 
time education in working hours equivalent to 
aminimum of one day a week. It further hopes 
that industry will voluntarily continue such 
day release beyond the age of eighteen for 
apprentices of proven worth. 

In view of the declared intention of para. 73, 
with which the Institution is in agreement, to 
devote part of the day release to physical culture, 
to training in clarity of expression, and in the 
understanding of written and spoken English, 


meaning of citizenship, release for a single day 
may not of itself provide sufficient time to cover 
the National Certificate courses now in 
successful operation, and it may be necessary 
to supplement the single day’s release during 
working hours by at least one evening’s work 
each week at classes to cover the Ordinary 
National Certificate. 

If day release is not granted in the relatively 
small number of suitable cases beyond the age 
of eighteen, it will be necessary for two or three 
evenings a week to be devoted to evening class 
work for an additional three years, to cover the 
Higher National Certificate courses, together 
with certain necessary endorsements. 

With such provision it may be possible to 
enlarge the content of National Certificate 
courses to meet fully the Institution’s con- 
ception of the minimum educational attain- 
ments for a professional mechanical engineer, 
and required by them for corporate membership. 

Those mechanical engineers whose main 
concern in after-life will be with manufacture 
should be encouraged, after having completed 
groundwork in mechanical engineering, to 
pursue the Higher National Certificate courses 
in production engineering recently established 
by the Institution jointly with the Board of 
Education and the Institution of Production 


(9) Full-Time Education in Technical Colleges. 
—In contrast to the development here, other 
countries depend to a greater extent on full- 
time, and less on part-time, technical education. 

The number of full-time students in our tech- 
nical colleges is usually very small. There is, 
however, room in industry for a greater number 
of men of graduate rank than ‘can be supplied 
by the universities. Suitable technical colleges 
should be encouraged to cater to a greater 
extent for full-time courses, which should be of 
degree standard. 


(c) Ix UNIVERSITIES AND TECHNICAL 
COLLEGES 


(10) Lecture Courses on Special Subjects.— 
Universities and technical colleges tend to be 
exclusively preoccupied with the training of 
young people, It should not.be overlooked that 
the range of basic knowledge is contantly 
expanding, as the “ Proceedings ’’ of the Insti- 
tution bear continuous witness, 

Lecture courses reviewing and focusing recent 
advances in knowledge should be arranged fre- 
quently for engineers in practice whose formal 
training has been completed for some time. 











° CERAMIOS, in some applications. competitive 
should be made by which a student of one} with plastics, possess properties not equalled 
gniversity may take post-graduate instruction|now nor in the probable future by plastics. 
or be directed in research work as a continua-|Ceramics, as inorganic materials, are funda- 
tion of his academic career at another university | mentally more temperature resistant than 
or technical college which has specialised in a| plastics, which are organic. Surface hardness 
and low water absorption are other great 
advantages of most ceramics, which at least up 
to now have not been approached by the 
(8) Need for More Time for Study in Technical | chemist’s synthetic p 


One of the oldest of the industrial arts, the 
youthful attitude toward the need for con- 


McIntyre, research director of the Ferro- 
Enamel Corporation, in a recent talk before 
the American Ceramic Society, reviewed. some 
of the industry’s future requirements and 
present accomplishments, including corrosion- 
resistant porcelain enamel as a replacement for 
special high-cost alloys and semi-dull porcelain 
enamel finishes for which a great architectural 
demand is foreseen. 

In the glass industry, largest of ceramic 
industries, recent developments include glass 
lighter than cork, prepared by heating to _soft- 
ness glass containing gas-evolving substances ; 
microscopically thin glass fibres, useful as 
textiles or as insulating “‘ wool” ; non-reflecting 
, made by coating the glass surface with 
an extremely thin film; and glass plumbing 
which, using special burners, can be as easily 
joined as common iron tubing. All of these 
developments have important war applications, 
either as replacements or as fundamentally new 
materials, for one virtue of the ceramics 
industry is that its products are in general 
available even during wartime. 

One of the ceramic industry’s adaptations to 
present demand is the Maultiform process, 
developed to supply glass electric insulators in 
shapes which could not hitherto be manufac- 
tured economically on a large scale. The 
process, developed by Corning Glass Works, 
involves a combination of cold-moulding glass 
batch material and subsequent fusing. Products 
already available cover a broad line of electrical 
parts, such as tube socket bases, switch cups, 
condenser spacers, crystal holders, and so on. 
Many other applications can be foreseen ; 
however, present wartime need for insulating 
parts will emphasise this application. 

The characteristics of parts made by the 
Multiform process compare well with parts 
made by conventional glass-manufacturing 
means, although not quite as good, Many kinds 
of special glasses moulded by the Multiform 
process are available for electric parts and in 
many respects have unique properties as com- 
pared with other ceramic products. A rela- 
tively new type of glass which is almost pure 
silica has extremely low thermal expansion, 
while glasses of the borosilicate type compare 
favourably with electrical porcelains in this 
respect. Electrical glasses are particularly out- 
standing with respect to the voltage which they 
will withstand and their low dielectric loss at 
extremely high frequencies, The main limita- 
tion of glass as compared with other ceramic 
insulators is that even the best temperature- 
resistant glasses cannot be used at temperatures 
above 1800 deg. Fah. 

The cost of parts made by the Multiform 
process is said to be competitive with that of 
other high-grade ceramic insulators. For the 
manufacture of thin-walled articles and hollow 
cylindrical shapes, traditional casting tech- 
niques will probably be preferred, but for plates, 
rods, dises, beads, bushings, and articles of 
more intricate shapes requiring close tolerances 
the Multiform pressing method seems particu- 
larly applicable. 





American Engineering News 


Triple-Screw Oil-Engined Towboat 

A novelty in equipment for inland 
navigation is an oil-engined triple-screw tow- 
boat for handling fleets of oil tank barges on the 
Mississippi and Ohio rivers. The triple-screw 
arrangement was adopted to obtain more power, 
while there is a limit of about 800 H.P. on one 
propeller shaft, so that the present twin-screw 
boats do not exceed 1600 H.P. In the new boat 
there are three oil engines side by side, each 
delivering 805 H.P. at 300 revolutions. These 
towboats do not pull the fleets of barges—all 
lashed together as a unit—but push them, so 
that the bow is of special form, adapted to 
the end of one of the barges. The stern 
is flat and the freeboard quite small, The hull 
is 160fb, long, 38ft. beam, and 10ft. deep, with 
a loaded draught of 6ft. 6in. The engines are 


placed near the stern, thus getting short pro- 
peller shafts, and each is served by its own funnel 


for the exhaust, the three raking funnels side 


tinual alertness and adaptability. Dr, G. H.| py side giving a distinctive appearance to the 


boat. Hach engine has seven cylinders, I4in. 
by 17in., and is of the direct-reversing type, 
the cylinders working on compressed air for 
starting and reversing. Crude oi! for fuel is 
stored in a 300-ton tank. Electric current for 
power and lighting is provided by two 90 H.P. 
oil engines, each connected to a 60-kW D.C. 
generator. There are three main steering 
rudders and three backing rudders, with indi- 
cators in the pilot house to show their positions. 
Exhaust silencers are ysed on all the engines. 
Above a double-deck superstructure is the usual 
large pilot house, from which the engines as well 
as the rudders are controlled, a duplicate of the 
engine control stand being provided in the 
engine-room. A crew of twenty-two is aceom- 
modated in quarters having the most modern 
type of equipment. In view of the nature of 
the cargo in the barges, there is special equip- 
ment of fire pumps, hose, and foam 
apparatus. In keeping with modern ideas, the 
outlines of the superstructure are “‘stream- » 
lined,” giving a very unusual appearance. 
Models in Hydraulic Research 
The vast development of the science of 


hydraulies for power, flood control, navigation, 
and food control in the United States hasincluded 
very extensive rimental research both as to 
the structural and hydraulic features of proposed 


works, and this line of research has been aided 
by the use of models of the work under investi- 
gation. A recent manual on hydraulic models, 
by the American Society of Civil Engineers, 
states that modern hydraulic science is based 
almost entirely upon experiment, and is now 
so closely allied with aeronautics that research 
is entering the broader field of fluid mechanics. 
The great number of large dams built for power, 
flood control, and river regulation has given rise 
to many studies on models of the spillways and 
outlet works of these structures, while models 
of river channels are used in the study of flow 
capacity, waves and currents, storage, and 
other features. Study of breakwaters for 
reducing wave heights involve the factors of 
form, pattern, and travel of waves in relation 
to a proposed location or design. Tidal areas 
and beach erosion are other similar subjects. 
Materials employed for such models include 
wood, metal, cement mortar, and plastics, the 
last capable of being moulded or cast into com- 
plicated shapes. Hydraulic operation of the 
models or experiments may relate to flood flow, 
currents, velocities, tides, and the effect of flow 
upon beds of channels. Much care, ingenuity, 
and patience are required, together with ability 
to make correct interpretation of the data 
obtained by the experiments. Among actual 
cases cited is that of the navigation lock in the 
Pickwick dam on the Tennessee River, having 
the exceptionally high lift of 61ft. Conclusions 
were arrived at to the effect that special design 
of intake ports and throat openings of variable 
sizes were ary to ensure equal flow thro 

all ports, and that ports should flare from 24ft. 
square at the throat to 4ft. square at the lock 
wall, while a rise of 10-4ft. per minute in filling 
the lock chamber would not result in objection- 








Special branches of knowledge bearing on 


* From the Industrial Bulltin of Arthur D. Little, 
Inc., Cambridge, Mass. 
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from time to time in this way. We know on 
our side the number of mines laid and the 
number of aircraft lost from all causes ; 
losses there must be, for although the natural 
tendency of enemy vessels to hug the shore has 





ensuring a suitable depth of water for mining 





Contents 





THE ENGINEER, September 3rd, 1943 
A SEVEN-DAY JOURNAL 


LEADING ARTICLES— 


PROFIT AND Loss IN sab eke 
RECONSTRUCTION OF Seahien ‘Epvcation 





SPECIAL ARTICLES— 
Dry DOOKS FOR THE UNITED STaTES NAVY. i Il. 


ENGINEERS AND THE BRITISH ‘ere. “No. Ix. 
— RalLway SIGNALLING @ PRAcricE 15 IN Avec. . 


TI, (Hlus.) . 90 





COMBINE HARVESTERS AND GRAIN DRIERS FOR 1944 
DEVELOPMENT IN COKING ILLINOIS COALS. Gnas) 
EDUCATION OF ENGINEERS. No.I ... .. . 185 
FAR FROM THE POTTER'S WHEEL ‘ ‘ 
OR SKATING RINK AT BUENOS AIRES. (Illus.)... 193 
L.N.E.R. MOBILE ELECTRICAL SUB-STATIONS. (Iilus.) 
PLATELAYERS’ CONCRETE Hots. (Illus. 

SNOW SURVEYS FOR WATER SUPPLY IN AMERICA ... 189 
TOOL AND CUTTER GRIND. .) 194 





LITERATURE .. 189 


NEWS AND NOTES— 


AMERICAN ENGINEERING NEWS... ... 0.0 ces eee 
FORTHCOMING ENGAGEMENTS ... ... 00. 2% ee. 
, NOTES AND NEWS vibes Geel 








NOTICES TO READERS 
restrictions make it impossible to 
mber of subscribers. 


-increase the nu 
New can in future only be 


subscriptions 
accepted for inclusion on the waiting list. 














Pe oey fact that made of raw materials in 
ly owing to war conditions are adver- 
tised Send ta'thke or described in its editorial 


columns should not be taken as an indication 
that they are necessarily available for export. 
*,* If any Subscriber abroad should receive THE ENGINEER in 

“an imperfect or mutilated condition, he will oblige by 


*,* For Subscription Rates, see page 2 of Advertisements. 
*,* All letters intended for insertion in THE ENGINEER or con 
“taining questions should be accompanied by the name and 
address of the writer, not necessarily for publi , but asa 
proof of good faith. 'No notice whatever can be taken of anony- 

mous communications. 


a Fo meet etanddsom drawings or manu- 
; correspondents are therefore requested to keep copies. 
CHANGES OF ADDRESS 
*o WG SebewBers plaes net tet de ab advteee reoeriaw 
“changes of address it is necessary to have both old and new 


lists alphabetically Advices 
stare should reach by the fre pot Wednesday 





: ** The , Hagines” 2. 25 Essex Street, Strand, 
Telegraphic Address : Pa te sad tceeapener, Bete ieee, Lenton.” 








PROFIT AND LOSS IN WAR 


To draw up a balance sheet of profit and 
loss for individual operations in wartime is 
far from easy, but it is important that it 
should be attempted whenever the con- 
ditions make it possible. As an instance we 
may take the relatively simple case of those 
operations whose purpose is to endanager 
enemy sea routes by mining, and consider 
what kind of a balance sheet such enterprise 
would be expected to yield. Let it be 
assumed that the mines are laid by aircraft 
along coastwise sea routes in frequent use by 
the enemy and that Intelligence and other 
sources can provide an estimate of the number 
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action, it has the disadvantage that it allows 
of powerful anti-aircraft defence from enemy 
held shores and of attack by fighters operated 
from nearby aerodromes. If the data are 
sufficient we can assess the number of enemy 
merchant vessels destroyed for every aircraft 
we lose and so compare the man-hours repre- 
sented by the losses in ships, cargoes, and 
aircraft on the two sides. If the enemy loses 
more man-hours in this way than we do we 
clearly are at an advantage. But that by no 
means finally settles the question whethersuch 
operations are desirable. For one thing, it 
does not follow that there may not be some 
other form of sortie on which our aircraft 
could have been even more “ profitably ” 
engaged. Nor’ does it even follow that they 
might not sometimes be better employed on 
a task for which a profit and loss account of 
this simple sort might show a balance on the 
wrong side. For in war it sometimes happens 
that it is worth while to spend 100,000 
man-hours to destroy something which took 
only 10,000 man-hours to construct; this 
would be the case when the effect of the 
destruction would be to delay the enemy 
when he was initiating some important large- 
scale operation, for then .very literally time 
is money—or man-hours, the prime wartime 
jcurrency. Although such exceptional cases 
do arise, for most operations it would be 
fair to expect that any long-continued pro- 
gramme should show a balance on the right 
side. 
In the important operations in which our 
aircraft are engaged in bombing, by day 
and night, enemy sources of industrial 
power, whether dams, power-houses, fac- 
tories, transport systems, or the like, the 
preparation of a balance sheet is of especial 
importance, and we are glad to see that one 
of our enterprising aeronautical contempo- 
raries has lately attempted this difficult task. 
In undertaking it, attention had to be paid 
not only to the loss of manufacturing output 
by the enemy due to our attacks, but also to 
the man-hours he has been forced to expend 
on endeavours to repair the damage caused 
to the industrial plants which have been hit 
and to the interruption of supplies of labour, 
water, electricity, transport, and other 
essential facilities. In the analysis before us 
it is estimated that the number of enemy 
man-hours sterilised for every ton of bombs 
we drop is about 4000 under the heading of 
direct damage, and as much again for repair 
and renovation. As we have the record 
of the number of tons of bombs we drop in 
each month, we can assess the aggregate 
number of man-hours lost to the enemy and 
compare the result with his estimated avail- 
able supply of industrial man power. By this 
means the interesting result is arrived at 
that during the month of May last, for which 
all the necessary figures were available, 
our night bombers must, it is thought, 
have reduced for the time being the vital 
German industrial potential by nearly a 
quarter ;, and from this it is argued that no 
great stepping up of our current efforts should 


no doubt the merit from our point of view of 


the enemy’s industrial war production oom, 
pletely. To which must be added the gray, 
effect on enemy morale. 

So far nothing has been said of the cost to 
our side ; that, however, is more easily egtj. 
mated. The attacks during the month of 
May were made with aircraft which dropped 
15,000 tons of bombs. This may hay 
required the use of some 6000 aircraft. With 
losses ruling at 5 per cent., it would follow 
that 300 aircraft and their crews must hays 
been lost, at any rate for the rest of the war, 
Since the provision by the Allies of 300 large 
aircraft in a month calls for immeasurab} 
less than a fourth part of their total industria} 
war effort, it is clear that so far as this 
pluckily conceived estimate can be relied on, 
our balance sheet at the moment is in a most 
healthy condition ; and we see no reason why 
it should not so continue during the co 
months when our attacks will be stil] 
further stepped up in the growing strength 
and vigour of our offensive. 


Reconstruction of Technical Education 


THE publication this week by the Institu. 
tion of Mechanical Engineers of the Memo. 
randum on engineering education, which we 
begin to reprint on another page of this issue, 
appears to be particularly timely. It follows 
upon and is, in fact, partly based upon the 
White Paper issued in July by the Board of 
Education and entitled ‘‘ Educational Recon- 
struction,” and it appears sufficiently early, 
it is permissible to hope, to have some 
influence upon the structure of the Education 
Bill that is now being drafted for presentation 
to Parliament. 

It would be quite impossible to comment 
upon all the recommendations and sug- 
gestions put forward in the Memorandum, 
many of which, it may be observed, show 
unanimity with proposals in Memoranda 
published some months ago by the Institu- 
tions of Civil and Electrical Engineers. Full 
support is accorded to the White Paper pro- 
posal for compulsory part-time education in 
working hours equivalent to a minimum of 
one day per week. Educationists, no doubt, 
would have liked to see the minimum period 
fixed “at a larger figure. But it is upon 
industry that a large part of the cost, 
reckoned as lost working hours, is going to 
fall. It is thus a considerable concession on 
the part of industrialists to have given the 
proposal their support, even though counter- 
weighting advantages may be expected to 
accrue from the improved health and more 
rapid technical progress of those so educated. 
Amongst other recommendations in the 
Memorandum, attention may be directed to 
the section dealing with the organisation of 
technical education and in particular to the 
suggestion for an Advisory Council on Engi- 
neering Education and Training to advise 
the President of the Board of Education. To 
judge from the White Paper, it would appear 
that in its concern to improve the general 
education of children the Board has to some 
extent underrated the great and immediate 
importance of training youths for the more 
specialised career they will have to follow in 
adult life. An Advisory Council, if its 
members were wisely chosen, could do much 
to correct any such tendency in the future 
as it affected engineers. Like the Institution 








and size of enemy merchant vessels destroyed 


be needed to come within range of shattering 


of Electrical Engineers, whose Memorandum 
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Modern Railway Signalling Practice 
in America 
By 0. 8. NOCK, A.C.G.I.,' B.So., A.M.I. Mech. E. 
No. Li—{Continued from page 165, August 27th) 


Lay-out oF INTERLOCKINGS 


F, poorer terminal stations are mostly 
cosmopolitan affairs, into which work the 
trains of many different companies. In the 
ease of large centres of traffic there has been 
a tendency to concentrate the whole of it at 
one enormous station, for ease of exchange 
between one railway and another, and it 
follows that some very careful direction of 
train movements is necessary if congestion 
is not to occur on the approach roads. The 
City of St. Louis affords an outstanding 
example of the practice. Its implications 
from the traffic operation point of view are 
of particular interest at the present time, 
when among schemes for the replanning of 
London suggestions are being put forward for 
the concentration of all main line railway 
traffic at a very. few large stations. Asketch 
of the principal railways entering St. Louis 
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Fic. 9—RAILWAYS ENTERING ST. Louis 


is given in Fig. 9; passenger lines only are 
shown, yet these are sufficient to indicate the 
complexity of traffic, all of which is handled 
at the Union terminal-station. There is no 
through passenger train running from east 
to west, and it will be appreciated that this 
particular form of lay-out, the detail of which 
is shown in Fig. 10, makes it necessary for all 
empty coaching stock to be taken in and out 
of the station on the.main running lines, So 
vast a terminal station was, of course, not 
the result of any.one railway company’s 
enterprise, but the outcome of combined 
planning on the part of all concerned after 
early railway development had produced a 
somewhat chaotic state of affairs on the 
eastern bank of the Mississippi. This station, 
designed under the auspices of the Terminal 
Railroad Association, of St. Louis (on which 
body all the main line companies are repre- 
sented), was built some fifty years ago; 
equipped with modern signalling it deals 
satisfactorily with the far heavier traffic of, 
to-day. j 

Train moyements in and around the, 
terminal station are controlled by a power: 


Signal Company’s type, having 303 miniature 
levers, Some idea of the complexity of the 
lay-out can be gathered from the fact that 
about 2500 different routes can be set up and 
signalled. The actual frame is similar in 
appearance to that shown in Fig, 11. In the 
summer of 1940 a disastrous fire broke out 
in the signal cabin, and within a very short 
time the cabin itself, the locking frame, and 
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Fic, 10-LAY- OUT OF ST. LOUIS STATION 


much other imp&rtant apparatus had been 
destroyed. Although speed was a first 
essential in whatever scheme of reconstruc- 
tion was decided upon, it is interesting to 
record that a pure replacement of the old 
locking frame was carried out. In so doing, 
however, certain improvements in detail 
were incorporated, the most important of 
which provided for quicker operation of the 


—=—=—= 
frames in America have been fitted’ With 
check locks on the point levers, which prevent 
the completion of the lever stroke untjj the 
points have actually been thrown, and haye 

proved against the stock rail and 

Even with the quickest-acting mechanign 
there is a pause in the lever stroke, until the 
check lock is released ; and at interlog 

where a great deal of switching has to hy 
done the cumulative effect of these brigf 
pauses might well be considerable at  periog 
of extreme pressure, though the delay in eaoh 
lever movement may be negligible in itself 
In the reconstruction of the Union Terming} 
cabin at. St. Louis provision was made for the 
elimination of the check locks on the point 
levers, though this improvement wil! not be 
brought into effect until a projected modern. 
isation of the electro-pneumatic point. 


.| operating mechanisms has been carricd out 


and new point valves installed. The need 
for rapid work by the signalmen is very 
real one in this lay-out. Although the locking 
frame is designed on the individual rather 
than the route system, ingenuity has been 
shown in the grouping together of signals 
and points so as to reduce the number of 
levers to the minimum. Out of the total of 
303 levers in the frame, only 262 are working 
levers, and these latter control 96 single 
points, 60 double-slip points, 5 movable 
diamond crossings, and no less than 296 
signals. In an average day’s work 1700 
routes are set up and signalled, equal to one 
set-up every fifty seconds throughout the 
twenty-four hours. This work is done in 
connection with the arrival and departure of 
a total of 187 passenger trains, so that the 
number of movements connected with each 
train in this complicated lay-out is con- 
siderable. 


SIGNALLING A New TERMINUS 


While the Union Terminal station at St. 
Louis provides an excellent example of a 
modern American power frame operating 
under severe conditions, the decision to 
replace the machine destroyed in the fire 
by an almost identical one was no doubt 
influenced by the need to restore things to 
normal as soon as possible. Signals, point- 
operating mechanisms, the outside wiring, 
and the compressed air system were un- 
damaged, so that it was natural to replace 
only the one item affected. The latest 
tendencies in American terminal station 
signalling can be studied in connection with 





levers. Hitherto all but a very few power 





interlocking frame of the Union Switch and’ 





a less extensive, yet completely modern, 


= 


tah 
5 
7 | 
my | 
a] 
i 


Fic. 11-158 - LEVER POWER FRAME FOR ELECTRO- PNEUMATIC INTERLOCKING 
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scheme designed for a new sity station, Three 
line companies serve the city in 
estion and each had its own station. With 
the growth of traffic existing favilities became 
inadequate, and so the bold step was taken 
of constructing @ new joint station, to be used 
all three companies. The general lay-out 
of the tracks in the new station is shown 
in Fig. 12. Six approach roads are provided, 
and these fan out into sixteen platform roads. 
Although the traffic is considerable through- 
out the day, there are inevitably slack and 
busy periods alternating, and to give the 
utmost flexibility at times of the greatest 
ure all six approach roads are signalled 
for traffic in either direction. The system of 
signal indications used certainly strikes a new 
note, by British standards at any rate. The 
only high signals in the entire lay-out are to 
be found on a gantry spanning the six 
approach roads, at a distance of about a 
quarter of a mile from the platform ends. 
For incoming traffic there is a signal for each 


| Either Direction Running 
on all Six Approach 
Roads. 
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Fig, 12—LAY -OUT OF TRACKS AT STATION 


of the six roads, but although trains can be 
routed to any platform in the station from 
any one of these approach roads, no indication 
is given to the driver of the route set up ; the 
signal instructs him to proceed, or stop, and 
that is all. The whole station lay-out is well 
aligned, and a speed limit of 15 m.p.h. is in 
force throughout the area controlled from 
the signal cabin, so that running on any one 
road is not more nor less restrictive than on 
any other. 

All signals in the station area, including 
the outbound platform starting signals, are 
dwarfs ; the first high signals encountered by 
outbound trains are on the gantry previously 
referred to, and situated about a Quarter of a 
mile from the platform ends. 

The complete uniformity of signal aspects 
within the station area is interesting. ca 
sions can be recalled where fatal accidents 
have resulted from rivers confusing main 
line and shunt signal aspects, and in this 


country, to obviate any likely source of con- 
fusion, the use of a totally different type of 
indication for shunt movements is growing— 
for example, discs with a coloured bar or 
position light signals. With speeds so 
restricted, as in the American lay-out under 
consideration, there is no need for long sight- 
ing of station signals, and the use everywhere 
of searchlight signals at ground level has made 
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FiG. 13—JUNCTION AT APPROACH TO 
TERMINUS 


it possible to locate the signals to the best 
advantage, so as to carry out the numerous 
shunting movements without conflicting with 
other routes more than is absolutely neces- 
sary. The system of signalling is thus one 
of @xtreme simplicity, and all signals, elevated 
and dwarf alike, display three aspects, red, 
yellow, and green. The signals and points 
are operated from the power interlocking 
frame, shown in Fig. 11, which has a total of 
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Fic, 14 


155 levers, and, as at St. Louis Union Ter- 
minal, the points are electro-pneumatically 
operated. The locking between levers is 
mechanical. In view of experience gained in 
this country during the past fifteen years, it 
might seem a little surprising that all-electric 
interlocking has not been introduced in 
America. In Great Britain the signalling of 
every shunt movement, often by several 


of locking, a system that would lend itself 
more readily to alterations. Out of this need 
came the introduction of all-electric inter- 
locking on British power frames. The same 
need does not appear to have arisen in 
America, where speed in working is the prime 
consideration. 


A ComPLicatep Junction Lay-ouT 


The six-track approach to this new: 
terminal station was also an entirely new piece 
of railway, and at its outer end the con- 
nections with the existing lines of three 
different companies form another extremely 
interesting piece of track lay-out and 

i i This junction, or series of 
junctions, is shown in Fig. 13. The approach 
to the new terminus runs approximately at 
right angles to a tidal river, on both banks 
of which there are double-tracked main lines. 
On the opposite bank to the new terminus a 
third double-tracked main line approached 
the river approximately at right angles to its 
course. These existing lines have now been 
interconnected as shown in Fig. 13, and the 
entire lay-out controlled from one signal 
cabin. In addition to passenger trains pro- 
ceeding to or from the new terminus there are 
numerous freight trains passing through on 
the tracks running on one or other side of the 
river, and to these must be added light engines 
and empty stock movements. In all there are 
nearly 500 train or engine movements through 
this junction every twenty-four hours. The 
working is, of course, complicated owing to 
the number of purely cross-over lay-outs on 
the level, as, for example, the line proceeding 
due east from the terminus intersecting the 
through routes on both west and east banks 
of the river. This junction does indeed 
exemplify the operating difficulties that arise 
from the concentration of traffic from three 
or more routes, hitherto unconnected, at 
one terminus. 

At times of heavy traffic it is imperative 
to reduce to the minimum the ‘interval 
between following trains, yet with signals 
reading over diverging points the usual 
approach locking feature in the control 
circuits would ordinarily tend to hold things 
— the case of two trains following closely 
after each other. Fig. 14 illustrates the 
signals and track circuits relating to a simple 
turnout. The first train has passed over the 
facing points and is occupying track circuit A, 
while the second train is on track circuit C 
and about to pass signal X, the latter showing 
yellow. The signals are controlled from the 
cabin and with the usual arrangement of 
circuits the man must restore his lever to the 
normal position before that signal can be 
cleared a second time; this replacement of 





the lever can only be done while the first 
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alternative routes, led to the designing of 
some very complicated interlocking mech- 
anisms. As mechanisms these ‘proved quite 
satisfactory, but unfortunately, after the new 
signalling had been. installed a little time, it 
was found that certain small alterations in 
the location of- some signals were desirable ; 
the resulting alterations in the locking 
mechanism proved extremely costly, and the 





need became apparent for some other system 





Fic. 15—-SECTIONS OF ILLUMINATED DIAGRAM OF JUNCTION 


train is occupying track circuit A. We will 
assume that this has been done, and in the 
meantime the second train has passed into 
track circuit B. This second train is 
scheduled to follow the same route as the 
first, but the signal lever for Y cannot be 
pulled until the first train has eleared track 
circuit A. In order to give the second train 
the signal at the earliest possible moment the 
man must watch the illuminated diagram 
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closely and “ pull off’ as soon'as the track 
circuit is clear. To save signalmen’s time in 
such circumstances a system of push button 
control is provided at the junction illustrated 
in Fig. 13, with which system there is no need 
for the signal lever Y to be put back at all to 
signal the second of two trains taking the 
same route. By pressing a push button after 
the passage of the first train an automatic 
control is applied to. signal Y, so that this 
signal clears again automatically as soon as 
the first train passes clear of track circuit A. 
This procedure could not be adopted if the 
second train were taking a different route at 
the junction, since then it would be necessary 
for the signal lever to be replaced to normal 
before the points could be moved. In the 
case of following movements over the same 
route it has proved very useful. 

The locking frame controlling this junction 
is ef the General Railway Signal Company’s 
type, with “ pull-out ” handles for operating 
the signals and points, and all-electric opera- 
tion of the points themselves. An existing) 
frame was enlarged and rebuilt, when the 
junction lay-out was modified to include the 
connecting lines to the new terminus. One 
feature of particular interest in the cabin 
lay-out is the sectional arrangement of the 
illuminated diagram. The actual lay-out, 
as shown in Fig. 13, is an extremely awkward 
one to embody in a compact diagram, and in 
any case, owing to the length of the frame 
(248 levers), it would be difficult to read when 
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manipulating levers at the extreme ends. 
The problem was solved by the use of three 
separate diagrams, each covering a certain 
section of the lay-out ; one section covers the 
six-track approach to the terminus, and the 


continuation two-track road across the river ; |: 


one section covers the tracks running along 
the west bank, and the third section covers 
those on the east bank. This arrangement, 
as shown in Fig. 15, makes three compact 
and easily read illuminated diagrams. 


ConTROL PANELS 


In all new signalling installations in 
America one notes a predominant tendency to 
speed up the work in the signal-boxes. Pro- 
vision for abolishing the check locks on the 
point levers at St. Louis, in the reconstructed 
plant, and the special arrangements for the 
signalling of following trains at the junction 
shown in Fig. 13 are typical of this trend. 
Both these examples are from locations 
where the speed of traffic is low. For new 
installations where speed is of the 70 m.p.h. 
to 80 m.p.h. order the use of control panels, 
with thumb switches or push buttons to 
initiate the operation of signals and points, 
seems to be almost universal. Different 


interlocking circuits would have been large 


The junction illustrated in Fig. 16, on the 
Chicago, Milwaukee, St. Paul, and Pacific 
R.R., provides an interesting first example. 
Until recently traffic through this lay-out 
was controlled from a 116-lever mechanical 
locking frame, with wire-worked semaphore 
signals and rod-operated points. In examin- 
ing the conditions prior to the designing of 
an up-to-date power plant, speed in setting up 
routes combined with economy in apparatus 


\\ 

















Hike ns 


“Tre Encinaae 


Fic. 17 


were the main consideration. Such a junce- 
tion might seem ideal for route control. On 
the other hand,-some of the signals lead t@ as 
many as fourteen routes, while the twenty- 
two signals controlled from the cabin lead 
to an aggregate of 133 routes—on an average 
roughly six to each signal. The signalling 
could have been accomplished by route 
control, but owing to this multiplicity of 


—=—=—=—= 
the movement of the points or signals jn, 
question the electric interlocking, thr 
relays, prevents the erroneous operation of 
the thumb switch from having any effec 
Actually there are thirty pairs of points ang 
twenty-two signals, and the concentration 
of control into no more than thirty-two 
switches has been accomplished, in the cage 
of the points, by the usual method of con. 
trolling both ends of a crossover road from 
the same switch. For the twenty-two signals 
thirteen switches are used. Signal-operatj 
switches are three-position, and normally 
stand central, and this feature is used to 
advantage in the operation of signals con. 
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trolling opposing movements. In Fig. 17 is 
shown one group of signals ; these relate to 
outbound traffic from Chicago—X readi 

to the straight road ahead, Y to the left- 
hand main line divergence, and Z to the 
single-tracked spur diverging to the right. 
On this spur is a signal W, controlling inbound 
traffic passing through the crossover on to 
No. 2 road. It is clear that signal W cannot 
be cleared at the same time as X or Y or Z, 
and so these four signals are arranged for 
operation from .one thumb switch on the 
panel. When the switch is moved to the 
right signal W is cleared ; when it is moved to 





routes the number of relays required for the 


the left one of the opposing signals is cleared, 





FiG. 18—PANEL FOR JUNCTION AT ELIZABETHPORT 


the particular one being selected electrically 


traffic conditions, as between one junction 
lay-out and another, make it difficult to 
establish any one system as universally 
applicable, and so far it has been a case of 
studying each location to be equipped as a 
separate entity, with no particular reference 


in proportion to the size of the plant. 
Instead, a control panel having only 
thirty-two thumb switches -was installed, 
providing individual control for each pair of 
points and each signal. The thumb switches 
are not interlocked ; they can be moved at 





to what has already been done elsewhere. 








any time, but if conditions are not safe for 





through the point detectors according to 
which route is set up. It is not possible 
everywhere in this particular installation to 
carry out such comprehensive grouping of 
the signal controls, gut this one example 
sufficiently indicates the value of this prin- 
ciple, which will be even more strikingly 
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ent; later in this series of articles when 


aj bag ; : 
Po line working is under consideration. 


single- 
Route SwITcHING 
The route switching system of Control, as 
distinct from the individual control of each 
ir of points and each signal, has already 
made great progress in America. Details of 
gome of the latest refinements may be con- 
sidered with reference to a notable installation 
st Elizabethport, Central Railroad of New 

Jersey. A general view of the panel for this 

complicated junction is shown in Fig. 18, 

where sixty-seven signals, forty-four pairs of 

points, and six movable diamond crossings 
are controlled by forty route buttons. The 

principle of operation is illustrated in Fig. 19. 

Adjacent to each signal on the track diagram 

there is a push button, as shown at G. This 

signal can read to any one of three routes : 
slong the main line H, into the loop J, or to 
the single line branch K. When the operator 
wishes to signal a train forward from G he 

»s the adjacent button, whereupon short 
lengths of track adjacent to each available 
route are illuminated at H, J, K, and also at 
the intermediate signal L, since it might not 
be desirable to advance the train as far as K. 
The operator sets the route required by press- 
ing the appropriate button at the exit end. 
When the route is set the whole portion of 
track concerned is illuminated white on the 
diagram. Should the route in question be 
G to K there is no need to press the inter- 
mediate button L; it will be seen at once 
that this feature of the control greatly speeds 
up route setting where more than one inter- 
mediate signal is concerned. 

The track circuits are represented on the 

panel by moulded translucent glass sections 
fitted into slots cut in the steel front plate. 
Normally they are not illuminated. As pre- 
viously explained, the tracks are lighted 
white, when a route is set up, from a lamp 
at the rear of the panel; when the train 
enters upon the particular track circuit the 
white lamp is extinguished and a red lamp 
lighted, thus giving a highly arrestive indica- 
tion as to the whereabouts of trains. After 
the passage of a train the indication lights on 
the panel are extinguished as the tail end 
clears: successive track circuits ; the signals 
are automatically restored to’ danger, but 
the various points included in any one route 
remain as set until the operator initiates the 
setting up of another route. Rapid handling 
of traffic is provided for by sectional release 
of the electric interlocking. This is exempli- 
fied by a further reference to Fig..19. With 
a route set up from G to K the lock on the 
facing f greets would be released as soon as the 
tail end of the train travelling to K had cleared 
the track circuit covering the points, so that 
the points could be reversed and a route for a 
following train set up from G to either H or J 
before the first train had reached the end of 
route G-K. On routes with intermediate 
signals, such as G-K, the operator can cancel 
any section of a route, as, for example, from 
L to K, if it beéame desirable to hold the 
train at signal L to permit of an opposing 
movement from the single-line branch. 

The junction at Elizabethport, controlled 
by the machine illustrated in Fig. 18, deals 
with a heavy traffic, with peak periods 
between 7 a.m. and 9 a.m., and again between 
4.30 p.m. and 6.30 p.m. During these times, 
with fast and local passenger trains, freight 
trains and shunting operations there are often 
seven or eight movements being made simul- 
taneously at different parts of the lay-out ; 
and the fact that these can be efficiently con- 
trolled by one man is a tribute to the system, 
having due regard to the large number of 
signals and points involved. 

(To be. continued) 


Ice Skating Rink at Buenos 
Aires* 
By G. and J, R. JOSELEVICE. 


THE ice rink at the Gymnastic and Fencing 
Club of Buenos Aires is the second ice rink 
to be installed in the Argentine, and is the only 
one now in regular use. 

Experience shows that the most suitable 
surface of ice for skating should be dry and of 
Its surface tem- 


a certain definite hardness. 


*THe Exoineee 


(1) Ammonia compressor driven by 40 H.P. motor. 
(2) Ammonia compressor driven by 40 H.P. motor. 
(3) Pressure gauges. 

(4) Evaporative condenser. 
(5) Water circulating pump. 
(6) Liquid ammonia receiver. 


(7) Brine cooler. : 


perature should be zero Centigrade, whilst the 
temperature of the ice near the brine circulating 
pipes should be 5 deg. below zero. On-the other 
hand, the most suitable temperature for the 
hall of the skating rink is found to be between 
9 deg. and 10 deg. Cent. Two common refrige- 
ration methods can be used for skating rinks ; 
either by the circulation of low-temperature 
brine or by direct expansion of ammonia. 








season can be done by means of steam or hot 
water radiators. Very few skating rinks are 
equipped with air-conditioning plant, which is 
expensive to install and to maintain. 

The present rink is situated on the seventh 
floor of the Club’s premises, at a height of 
25 m. above pavement level with a gallery for 
spectators on the eighth floor. It is surrounded 
by five large patios, which provide adequate 
light and ventilation, the latter being essential 
in order to dissipate interior dampness and to 
prevent its transmission to the surroundings. 

It is of rectangular form with rounded 
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(8) Centrifugal pumps for circulating brine. 
_ (9) Brine balancing tank. 
(10) Steam heater for brine. 
(11) Refrigerating pipes beneath the ice rink. 
(12) — make-up tank. 
(13) + 45. Y oy 





FiG. 1—-ARRANGEMENT OF PLANT 


corners, 26-50 m. long and 16-85 m. wide. 
The room in which the machinery is installed is 
on the second floor, 10 m. above pavement level. 
The brine is circulated by means of a pump, 
and thus the refrigerant is lifted from the engine 
room to the ice rink. Reference to Fig. 1 will 
indicate the. lay-out of the plant. Two elec- 
trically driven compressors 1 and 2, each of 
65,000 calories capacities, are driven by motors 
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Brine circulation has the great advantage of 
greater capacity to deal with peak demands, 
owing to the large volume of low-temperature 
liquid in circulation. Furthermore, any possible 
danger of an escape of ammonia, either from the 
machinery or within the skating rink, is elimi- 
nated. Heating of the hall during the winter 


* Translated by Rolt Hammond, A.C.G.I., Assoc. M. 








Inst. C.E., from an article in La Ingenieria for January, 
1942, 
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FiG. 2—CROSS-SECTION OF SKATING RINK 


of 40 H.P. They are brought into action auto- 
matically by thermostats located in the ice 
rink through the resistances 13. A cooler 7 
reduces the temperature of the circulating brine 
to the required value, and the thermostats are 
set so that either one or both of the compressors 
are in operation. 

Within the pipe serpentine 11 brine circula-. 
tion is controlled by regulating valves located 
at the ends of each section, so that the tempera- 
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ture difference between entrance and exit is 
reduced to a minimum, by which means the 
ice surface is maintained at uniform tempera- 
ture and the ice cap is of uniform hardness. 
The brine storage tank 12 maintains the required 
concentration and volume of the brine. The 
steam brine heater 10 allows of the rapid thaw- 
ing of the ice whenever the hall is required for 
other purposes. 

The evaporative condenser 4, used for the 
condensation of ammonia, is installed in place 
of the usual semi-artesian well employed in 
similar installations. There are so many of 
these wells in the capital that an adequate 
output of water cannot be teed, especially 
in summer, with the result that the operation 
of the refrigerating equipment might be rendered 
difficult. The independent evaporative con- 
denser, under these conditions, is indispensable 
to the proper working of the plant. 

The ice cap, which has a uniform thickness 
of between 10 mm. afd 15 mm., is produced 
by the freezing of water poured on to the con- 
crete slab through a hose, the freezing pipes being 
set in this concrete slab, forming a complete 
circulation system for the freezing brine. 

Fig. 2 shows a cross section of the slab, from 
which it will be seen that the frame of the build- 
ing is shaped to form a kind of pan in which the 
ice is contained. The inside of this pan is lined 
with asphalt rendering so that in the unlikely 
event of the brine pipes bursting, damp will not 
seep through to the floor below. Two thick 
layers of cork, each 5 cm. thick, form the inner 
lining to the pan.. They were stuck together 
with hot asphalt and covered with a final layer 
of felt.“ The brine pipes are set in a layer_of 
concrete which rests on sand filling, the filling 
being retained by a surround of tarred wood. 
The brine pipes are 10 cm. in diameter, and form 
a complete serpentine, the flow of brine being 
controlled by regulating valves. When this 
serpentine had been carefully levelled, the 
concrete was placed in the slab, great care being 
taken that the concrete filled the spaces between 
the pipes, a vibrator being employed for this 
purpose. Concreting was carried out in sections, 
the top being carefully levelled off and open 
joints left, which were afterwards filled when 
the concrete had set completely. The surface 
was rendered’ with cement before the concrete 
had set. Finally, an indispensable part of the 
construction is the timber barrier, the purpose 
of which is to maintain at a uniform low tem- 
perature the air above the ice rink, thus avoid- 
ing variations in the hardness of the ice surface. 

The atmosphere of the hall is kept at com- 
fortable temperature by means of steam 
radiators, but the temperature of walls and 
ceiling is lower than their surroundings, thereby 
eausing condensation of water vapour upon 
them. To avoid unsightly “sweating,” they 
are rendered with lime mortar and whitewashed, 
a treatment which has given satisfactory results. 

Great care was taken with sound insulation 
of the engine room, owing to the fact that the 
rink is located in a building in which many 
different activities are carried on simultaneously, 
including those of a. cultural nature, where 
silence is essential. The bases of the machines 
are bedded on compressed cork, the same 
material being used for covering the entire pipe 
system. The rink itself, resting on a double 
layer of cork, is completely insulated from the 
frame of the building. 

Careful attention is paid to the maintenance 
of the rink. The skates cut the ice, and thus 
leave a fine powder on its surface which may act 
as a hindrance to the skaters. It is therefore 
necessary to clean the ice with shovels, rakes, 
and buckets. 

After some hours of continuous use, the rink 
is covered with grooves made by the skates, 
and it is necessary to recondition the surface. 
This is done in the slack period between sessions 
in the followmg manner:—An instrument 
similar to'a large jack plane is passed over the 
ice, which planes it to a thickness of 7 mm. or 
8mm. The powdered ice is removed and water 
poured on the surface of the ice to a thickness of 
about 5 mm., covering all the hollows and leav- 
ing a perfectly smooth and horizontal surface, 
ready for the next skating session. This opera- 
tion is repeated three times a day. 

It has been noted that the average energy 


required to operate the rink has amounted to 
22,000 kWh per month, with three daily 
sessions, one in the morning, one in the after- 
noon, and one at night. This energy consump- 
tion refers only to the refrigerating plant, and 
does not cover lighting and heating of the 
premises. 





Platelayers’ Concrete Huts 





Tue L.N.E.R. is replacing by concrete 
structures of modern design the timber shacks 
which in the past have been provided as shelters 
for engineers’ staff working on the permanent 
way. A plentiful supply of old railway sleepers, 


i 


Tool and Cutter Grinder 


THE accompanying engravings illustrate . 
tool and cutter grinding machine which has 
been developed by the Broadway Engingey: 
Company, Ltd., of Watford, to meet the n, 
for a small grinder of really sound, construct; 
capable of dealing adequately with the 
diverse. operations encountered in tool 
practice. Basically, the machine consists of 4 
box casting supporting a saddle and table ang 
housing the vertically adjustable column op, 
which the grinding head is mounted. Th 
slides are completely protected in all workj 
positions. The table is fitted with a swive 
top member, which has a centre boss graduated 








to permit angular settings up to 45 deg. in 








PLATELAYERS' 


which possess a comparatively long life, has 
accounted for the use of the familiar timber 
platelayers’ huts for so many years, but con- 
siderable labour is needed to keep them clean 
and orderly inside and weatherproof outside. 
There is also always the risk of fire, especially 
in hot dry summers, and many huts have been 
burned down. The company has accordingly 
experimented with huts constructed of precast 
and prefabricated concrete sections with the 
aim of providing a structure which will not only 
serve as a temporary shelter in bad weather, 
but as a place which the permanent way staff 
can use during meal intervals when at work in 
locations remote from their home stations or 
depéts. The experiments have, incidentally, 
formed a small part of the general efficiency 
campaign which was initiated some years ago 
by Sir Charles Newton, chief general manager 
of the company. This campaign includes the 
improvement and tidying up of L.N.E.R. 
property, but it was largely suspended owing to 
the war. 

The structure evolved is clean, weatherproof, 
pleasing in appearance, and a good deal more 
comfortable in its interior than the old kind of 
platelayers’ hut. The new type of hut, which 
has now been adopted as a standard for the 
future, is rectangular in shape and has a door 
which can be locked and a nine-light window, 
and is fitted with a stove for heating and for 
warming up food and drink. The structure also 
contains a table with extension leaves and lock- 
up drawers, coat hooks fixed conveniently near 
the stove, a coal and firewood locker, a bin 
divided into compartments for various kinds of 
stores, racks for tools, and the usual equipment 
and lamps for the “ lookout’” men. The new 
concrete huts will normally accommodate 
three to six men and will generally be erected 
on the lineside at about one-mile intervals. 
They are constructed in sections, so that they 
can readily be dismantled and re-erected on 
other sites if necessary. Their design also pro- 
vides for extension simply by the addition of 





extra precast sections. 





CONCRETE HuT 


either direction and an engine divided scale 
located at one end to facilitate settings in 
taper per foot up to a maximum of 2in. per foot. 
A fine angular setting adjustment is built into 
the machine. Along the front of the table a 
straight edge is machined to afford a means of 
precision location for the headstock, tailstock, 
&c., which are secured by an inclined bolt. The 





TOOL AND CUTTER GRINDER 


grinding spindle is driven by a } H.P. stator 
and rotor unit and is mounted on preloaded ball 
bearings. Cup-shaped and dish type grinding 
wheels are held in collets which are cone 
mounted on to the spindle. The universal head- 
stock has large-diameter graduated flanges and 
carries a No. 3 Morse hollow spindle in adjust- 





able bronze bearings. It can be fitted with a 
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qnall driving motor for grinding between 
centres work up to 6in. diameter by 12in.\long 
or for dealing with internal and external 
packing work up to 4in, diameter... For this 
: there is available a high-speed spindle, 
which will take internal and external plain 
grinding wheels and also shank type wheels, if 
necessary: Morse taper adaptors can be 
supplied and end mills, &c., may be reground by 
mounting in the spindle nose, whilst a standard 
arbor is supplied for holding other milling 
cutters. Accurate spacing is obtained from a 
plunger and hole plate arrangement, which 
ean be supplied for assembly on to the Head- 
._ A fixed headstock is available for 
eylindrical grinding between dead centres. 
The tailstock is spring loaded and lever 
ated. A surface grinding table, 10in. by 
jin., can be supplied. The accurate grinding of 


a carbide grinding wheel. 


any specified dimensions. 





L.N.E.R. Mobile Electrical 
Sub-Stations 


To supply electricity to the main locomotive, 
carriage and wagon works, and for general 
railway purposes in the event of air raid inter- 
ference with local sub-stations, the L.N.E.R. 
has built a number of mobile rectifier and trans- 
former sets. The electrical equipment for these 
sets has been mounted in standard 12-ton 
covered goods wagons, which have been modi- 
fied for the purpose by strengthening the floors 
and providing ventilating openings at the cant 
rail and elsewhere. 

Each set is rated at 500 kW and consists of a 
transformer and two purmpless steel. tank recti- 


fiers, together with the necessary H.T. and L.T. 





equipment has been erected were carried out 
by the staff of Mr. E. Thompson, the company’s 
chief mechanical engineer: The wagons are 
painted the L.N.E.R. standard service vehicle 
dark blue with white lettering, and, stationed 
at strategic points on the system, are ready for 
use at a moment’s notice ; 








Developments in Coking 
Illinois Coals 


OnE of the leading coal-producing States of 
the United States is Illinois, which serves a 
large part of the mid-western area, this area 
taking about 90 per cent. of the Illinois coal. 


carbide-tipped tools can be performed by using 
aspecial carbide tool grinding attachment and 
This equipment 
enables the operator to grind the approach 
angle and the top and front clearance.angles to 
A drill grinding 


switchgear. The rectifiers can be connected in 
series or parallel to provide a three-wire or two- 
wire ‘D.C. supply, depending on requirements. 
The transformer and H.T. switchgear are 
mounted in one wagon and the rectifiers, with 
the D.C. switchgear, are mounted in another 





INTERNAL AND EXTERNAL. GRINDING WITH ,.TOOL AND CUTTER _GRINDER 


The annual consumption within this area 
averages 102 million tons of coal and its equi- 
valent in liquid and gaseous fuels. Of this total 
35 million tons are for domestic use, including 
24 million tons of bituminous coal and 2 million 
tons of by-product coke. This coal is of the 








attachment has been developed for the genera- 
tion of a correct relief on twist drills. 

Leading dimensions of the machine are as 
follows :— 


Height of contres ... «2. 0 ess ee 3fin. 
Maximum distance between centres ...  14in, 
Maximum cylindrical grinding diameter 6in, 
Longitudinal table travel oobi ctaa’ 5: 446x saa 
Cross table travel pt Beings Pit 5}in. 
Vertical movement of grinding head 6in. 
Surface of table see ase abe web)! tee | BAin. x dim, 
Minimum internal grinding diameter ... jin. 
Maximum internal grinding depth (small 

De | mnie Ca aay may me | 
Maximum internal grinding depth (above 2 

tin. diameter) pipes sees adG Ge. ha 2}in, e 
Capacity of chuck ... ... 4in. dia. 
Approximate net weight... 33 cwt. 








L.N.E.R. MOBILE ELECTRICAL SUB - STATION) 


wagon, which is semi-permanently coupled to 
the first. To complete the unit a third wagon is; 
provided, which contains E.H.T. cables and) 
L.T. cables for making emergency connections, | 
together with joint boxes and jointing material,| 
&e. In both the rectifier and transformer vans 
racks are provided to carry spare E.H.T. and 
L.T. fuses. 

The electrical equipment in the rectifier sets; 
was supplied by the General Electric Company, 
Ltd., and that in the transformer sets. by: 
Johnson and Phillips, Ltd., to the requirements 
of Mr. H. W. H. Richards, chief electrical engi- 
neer to the L.N.E.R. The alterations to the’ 


bituminous type, but in a wide range of various 
grades or qualities.- In general, it has not. been 
used extensively for the production of coke, so 
that great quantities of coke and coking coals 
are brought in from eastern States, more par- 
ticularly .for metallurgical or blast-furnace 


purposes. 

Early attempts at coking in beehive ovens 
were mainly unsuccessful, but better results 
followed the imtroduction of the by-product 
coke oven and the product was satisfactory for 
blast-furnace use and also for domestic fuel. 
In view of the. growth in popularity of coke as 








covered goods wagons in which the electrical’ less 


# domestic fuel, largely on account. of its smoke- 
characteristic, the Illinois State Geological 
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Survey Department began a laboratory research 
programme on the coking of Illinois coals a few 
years ago, and in 1942 started an experimental 
coke oven at its Applied Research Laboratory. 
The programme of this investigation has two 
primary objectives—first, the production of 
domestic coke to meet the requirements of 
various cities for smoke abatement and smoke- 
less fuels ; secondly, the production of metal- 
lurgical or blast-furnace coke from blends of 
high-volatile Illinois coals with. low-volatile 
coals from eastern States. 

Following tests on various coals and coal 
blends, a pilot or experimental oven was built. 
While the majority of by-product coke ovens 
are of the “‘ slot ” type, having chambers about 
40ft. long, 10ft. high, and 18in. wide, the experi- 
mental oven is of the “sole flue ’’ type, wide 
and low, with the heating flues beneath the sole 
of floor. This type is found to be better adapted 
to the coking of Illinois coals for domestic uses. 
At commercial plants, the ovens are 30ft. long, 
7}ft. wide, 2ft. high at the sides and 4ft. to the 
crown of the arched roof. The coal charge is 
10in. to 12in. thick. The experimental labo- 
ratory oven is 34in. by 36in. in inside dimen- 
sions, and takes a charge of 300 Ib. of coal in a 
layer 10in. deep, which is coked in 7} to 10 
‘hours, with a flue temperature of 2200 deg. 
Fah. The flues are heated electrically. 

Gas and by-product recovery equipment 
includes the following :—A washer cooler, tar 


reduced the porosity of the coke, and increased 
the weight per cubic foot,” 

War conditions may require shifting , the 
emphasis from domestic coke to metallurgical 
coke experimentation, partly to reduce the 
transportation of large quantities of eastern coals 
to coking plants in Illinois or the mid-west. 
For this p » an experimental coke oven 
of the slot type, mentioned above, is to be built 
when materials and the necessary scientific 
instruments become available. It will have a 
coking chamber or slot 3ft. high, 3ft. long, and 
13}in. wide, capable of coking a 450 Ib. charge 
of coal. 

Varieties of Illinois coals range from 80-9 to 
85-3 per cent. carbon, but are all somewhat low 
in the ratio of fixed carbon to volatile matter, 
which ranges from 0:83: to 1-54 per cent. 
Moisture content of coal in the bed is generally 
higher than 4 per cent. However, it is evident 
from the information so far gathered that much 
of the Illinois coal is to be classed as coking 
coal, especially in view of the i ing market 
for domestic or. non-metallurgical coke, the 
requirements for which are different from those 
for blast-furnace coke. 

Conclusions based upon the research work 
up to within recent years may be i 

as follows :—The domestic fuel market appears 
to be the best and a growing outlet, while early 


=. | 
centres or markets, while coking coals 
mines in eastern States have to be carried 

500 to 700 miles. And under war omergeney 
conditions with severe congestion of 
traffic, the reduction of transportation ri 
highly important problem. : 








Combine Harvesters and Grain 
Driers for 1944 


Ir is announced by the Ministry of Agri. 
éulture that recent experience has shown tha 
under suitable conditions combine h i 
gives good results in this country, with a saving 
of labour and binder twine. The Ministry is 


therefore planning for a substantie! increas, . 


in the number of combine harvesters for ths 
1944 harvest. Complementary to this decision, 
arrangements have been made for a consider. 
able number of farm grain-drying plants to be 
manufactured in this country. Al 
combines will not be delivered until next spr; 
or early summer, plans for the allocation of 
combines and driers are now being made, as 
the output of farm drying plants wil! be ¢op. 
tinuous throughout the year, and delivery to 





failures to produce coke commercially were due 
probably to concentration on the metallurgical 


the farms must. be arranged. All applications 
for combines and grain-drying plants must be 
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scrubber, tar separator, exhauster, hydrogen 
sulphide scrubber, light oil serubber, gas meter, 
gasholder, and continuous recording gas calori- 
meter. In this experimental work the results 
are in close correlation with those of industrial 
practice or in commercial plants using ovens of 
the same type. 

It appears that besides the records of coke- 
oven operation, it is important to know the 
coking qualities of both the different beds of 
coal and the different sizes of screened coal as 
commonly used. This is due to the fact that the 
experimental work shows that the banded 
ingredients, having different properties of 
breakage, vary in their percentages in different 
screened sizes and vitally affect the character 
of the coal. As stated in a recent report by 
Mr. M. M. Leighton, Chief of the Illinois State 
Geological Survey Division :— 

** High vitrain coal produces the softest coke 
when fusain is not present. High clarain 
produces very fingery soft coke, but low in 
breeze, as it comes from the oven. And fusain 
when mixed with vitrain or clarain in proper 
quantities produces a hard blocky coke with 
high shatter test, but it also increases the coke 
breeze from the oven. It is further desirable 
to learn what quality of coke may be produced 
by blends with low-volatile coal. ... The low- 
volatile coal, in amounts of 25 to 30 per cent., 
increased the strength, decreased the breeze, 


SOLE FLUE TYPE OVEN 


coke market. The coals should be coked within 
two weeks of their production in the mines. 
With the high content of volatile matter in 
these coals, their cokes shrink excessively when 
devolatilised and develop a highly fractured 
fingery structure. The addition of non-coking, 
non-shrinking, carbonaceous material to‘ the 
coal, in order to minimise this shrinkage, is 
not practical, because of the small caking 
power or ability to cement non-coking material 
into a homogeneous mass. While the addition 
of small quantities of strongly caking low- 
volatile coals in order to improve the coke has 
not been very successful, this method needs 
further study, especially as to the differences in 
temperature range over which the two kinds of 
coal become plastic. Another line of study is the 
influence of modern coal-cleaning methods on 
the coke-making properties of the coal, espe- 
cially the loss of such property in the interval 
between the cleaning and coking processes. 
Since practically all coke now made from 
Illinois coals is produced from screenings in 
ovens of the Knowles or sole flue type men- 
tioned above, a typical section of an oven of 
this type is given in the accompanying draw- 
ing. Specific benefits may result from success- 
ful commercial production of coke from these 
coals. For one thing it may greatly reduce 
transportation, since these coals are within 





100 to 300 miles of important consumption 


approved by the County War Agricultural 
Executive Committee,’ and Committees have 
been instructed to deal with applications at 
once. Farm grain-drying plants will only be 
allocated to those farmérs who already have 
combines, or to whom new combines are to be 
allocated, and who have-no reasonable access to 
other drying facilities. Combines will normally 
be allocated only 'to farmers who have, or will 
have, drying plants, or have reasonable access 
to other drying facilities, such as those at 
neighbouring flour mills or one of the central 
grain stores of the Ministry of Food. It is very 
important, the Ministry pcints out, that farmers 
whose applications for grain driers may be 
approved should be ready to take delivery of 
their plants when .offered, so that production 
and distribution may continue unhindered 
throughout the year. Manufacturers have no 
storage available for completed plants, and even 
where a farmer may not be able to arrange for 
the immediate installation of an approved 
drier, he may be able to store it in a weather- 
proof building on the farm pending its erection. 
With the present limitations.on building work 
there will be less likelihood of disappointment 
in getting driers installed im time for the 1944 
harvest, if approved applicants arrange for any 
essential building to. be done at an early date. 
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General Notes 

The Italian iron and steel industry’s 
tions have been affected for some time past 
oP ombing and fuel and raw material supply 
y ties, and these troubles have undoubtedly 
accentuated in recent weeks. Apart from the 
tense dislocation of railway traffic in Southern 
pr some iron and steel works in the south have 
ayy received the direct attention of Allied 
_ The bulk of the Italian iron and steel 
rks are situated in the northern half of the 
pins ; although these northerly plants are 
farther away from Sicily and North Africa, they have 
y suffered quite severely from bombers, both 
those areas and from Britain. Italy’s iron and 
steel output is not very large. It amounted in 1938 
to some 850,000 tons of pig iron and 2,286,000 tons 
ofraw steel. During the present war period Italy 
pas been striving to increase her production and has 
actually been reported to have aimed at ultimately 
cing between 8,000,000 and 9,000,000 tons of 
steel @ year, but one doubts whether very much 
progress has been made towards this goal. The 
American Board of Economic Warfare is believed 
to favour the idea of reserving most of the battle- 
feld scrap which has accumulated in North Africa 
and Sicily to feed the Italian steel furnaces as soon 
as Italy comes under the control of the United 
Nations. Spain is sending the Argentine 30,000 
tons of iron and steel against Argentine products ; 
some 10,000 tons have already been received, 
whilst another 8000 tons are on the way. In the 
United States it is believed that the scrap situation 
will become less critical during the coming twelve 
months, but it is realised that much of the supplies 
of new scrap will consist of turnings and borings, 
which frequently present serious agg yy The 
importance of proper segregation of scrap is 
seaming Pench realised in the United 
States; the War Production Board incidentally is 
holding the steel works strictly accountable for the 
recovery of alloys in scrap. Meanwhile the United 
States steel works consider that engineering shops 
and other working-up plants need more education 

in the proper segregation and cleaning of scrap. 


The Export Outlook 
, With the shipping position improving, it 
is not surprising that exporters here should be 
finding that Government Departments which 
authorise exports are becoming a little less con- 
servative than they were. This does not mean 
that they are approving shipments on a wholesale 
scale, since applications by exporters continue to 
be scrutinised with the greatest vigilance and no 
consignments for overseas destinations have the 
slightest chance of receiving authorisation unless 
they are required in connection with high-priority 
needs in some way connected with the war effort, 
such as Colonial dockyards, ship construction, 
railways, and so on. But the fact is that refusals 
have become a little less frequent than they were. 
Naturally, exporters are looking forward to the 
post-war era, when they hope to be able to resume 
their former activities. There is no doubt that the 
United States anticipates sharing in export markets 
in an important fashion, but despite the pessimists, 
there should be plenty of room both for Britain 
and the United States at least in the immediate 
post-war years, since the whole world has been 
starved of steel and it is unlikely that Germany will 
be in a position to produce for export on a large 


. seale for some time, assuming that after she is 


defeated she is still allowed to possess a t iron 
and steel industry capable of forming the backbone 
of a dangerous war machine. 


The Pig Iron Market 


In view of the fact that Britain’s blast- 
furnace capacity is not being entirely utilised, the 
arrival of heavier shipments of high-grade imported 
ores will undoubtedly be very welcome when they 
are received. The holiday period is now generally 
over, so that for some months there should be no 
further interruptions in the even tenor of demand 
and supply, although some furnaces will have to 
be blown out for irs from time to time. Mean- 
while the hematite and low-phosphorus pig iron 
position remains rather tight, although supplies 
of the latter are reported to be a little more plentiful. 
Would-be buyers of common foundry iron, on the 
other hand, encounter no particular difficulty in 
obtaining the needed tonnages. The castings trade 
is still not particularly busy as regards light castings, 
although there is a good call for heavy castings 
needed in connection with the war effort. The light 
castings makers will probably not get really busy 
again until the war is-near its end, when the con- 
struction of dwelling-houses can be restarted on a 


The prices quoted herein relate to bulk quantities. 


Export quotations are f.o.b. steamer. 


large scale and the export trade can be resumed. 
As before, consumers cannot always get the exact 
description of pig iron which they would like and 
frequently have to use substitutes. The use of high- 
phosphorus pig iron, which is in comparatively good 
supply, is being encouraged where possible, although 
the employment of such material cannot be recom- 
mended in some cases. It is believed that stocks of 
pig iron in this country are now tending upwards, 
whilst a certain amount of imported material comes 
in from time to time, so that the supply outlook is 
quite favourable. The output of basic iron is 
reported to have declined slightly, but supplies 
appear to be adequate. The recent reduction in 
the price of blast-furnace coke is not expected to 
result in any modifications in British Control pig 
iron quotations. 


The North-East Coast and Yorkshire 


On Teesside there seems to have been a 

ual shrinkage in the demand for structural steel, 

but this does not entail any reduction in the total 
call for iron and steel, the output of the industry 
merely being diverted to other urgent descriptions. 
Order books are very heavily filled into the fourth 
quarter and with the holiday season now out of the 
way steel makers can look forward to steady opera- 
tions. Plates remain the main feature of demand, 
being in active request for shipbuilding, engineering 
of all kinds, locomotives, power plants, and various 
kinds of munitions. As elsewhere, some of the sheet 
mills have been called upon to produce light plates 
and are doing good work in this connection. There 
is a very heavy call for sheets for all kinds of 
purposes, and the call in conneetion with hutments 
construction appears to have expanded again. 
Colliery steel, too, is in excellent request, and 
makers of railway material are enjoying active 
employment. The output of steel semis has been 
expanded noticeably in recent months, and this has 


an important part in producing sheets, bars, strip, 
light sections, &c. Some good stocks of imported 
semis are held, but, naturally, the Iron and Steel 
Control is not desirous of encroaching on these more 
than necessary. Users are still encouraged to use 
defective billets, crop ends, and shell discard steel, 
where possible. Busy conditions are reported in 
Yorkshire and, thanks to the recent holiday inter- 
ruptions, during which works took the opportunity 
to overhaul and repair machinery, they are able to 
face the inevitable heavy pressure for supplies 
during the coming critical months of the war with 
confidence. Rolling stock part makers report a 
rising demand for various products, such as springs, 
tyres, and axles. Special and alloy steels as well as 
ordinary carbon steel are in keen request, but the 
call for some kinds of structural material seems to 
have become quieter, so that the delivery position 
is a little easier. Steel castings and forgings, 
including drop forgings, are in keen request, whilst 
wire rods, bars, and strip are disposed of freely. 


The Midlands and South Wales 


The Midlands iron and steel works report 
a continuance of active employment, although 
fresh demand declined a little during August, which 
month is always affected by holiday influences. 
There seems to be no particular difficulty as regards 
raw materials. The plate position appears to have 
become somewhat tighter in this district. Special 
steels and alloy steel remain under heavy pressure 
and are likely to do so so long as the present highly 
mechanised war continues. Besides special steels, 
the armament works are taking all kinds of other 
material, including sections, sheets, and plates. 
The output of sections and bars and other specialities 
of the re-rolling plants is well maintained, and these 
works now seem to be obtaining adequate supplies 
of semis ; these additional quantities consist partly 
of home-produced material and partly of imported 
steel released by the Control. The heavy engineer- 
ing castings makers are well employed on essential 
work and some improvement in the rate of operations 
at the lighter foundries is reported. Owing to the 
comparative shortage of steel bars, iron bar makers 
are benefiting from a better demand, best bars 
being in particular request for shipbuilding and 
railway engineering work. There is also a good call 
for colliery steel, including arches, light rails, bars, 
and sections. The scrap position remains satis- 
factory. Reports from South Wales emphasise that 
the main call is for ship plates and plates for other 
high-priority uses; the mills are working full out 
and, even so, can hardly meet the call upon their 
output. The production of semis in South Wales is 
well maintained. Business in sheet and tinplate 
bars is fair, whilst billet makers are sending supplies 
to other parts of the country as well as supplying 


been a great relief to the re-rollers, who are playing | 1 








theAocal rolling mills. The tinplate market is dull 








Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


at the present time, with new business very slow. 
The works are a little anxious about the future, 
although they are hoping that a freer allocation of 
buying permits will be made in respect of the last 
quarter of the year. Business in black plates has 
been moderately good of late and makers are 
fairly comfortably placed. 


Scotland and the North 


Plates remain one of the busiest sections 
of the Scottish market ; the pressure for supplies 
is so intense that some of the thick sheet mills have ’ 
been converted to the manufacture of thin plates. 
The demand is not only from the shipyards, which 
are busy enough, but also from other plate users, 
such as makers of locomotives, wagons, tanks, and 
engineering equipment. There also a once 
again to be an excellent demand for sheets; even 
during the recent lull in fresh demand the sheet 
works remained very well booked, with lengthy 
delivery delays. Sheets are needed for innumerable 
military, naval, and Air Force requirements, 
including containers, ammunition boxes, depth 
charges, and hutments. The re-rolling plants are 
quite busy, their raw material supplies problems 
having been satisfactorily solved recently by the 
emphatic action taken by the Iron and Steel Control 
to augment the deliveries of both home and imported 
semis. Bars of all kinds are in good demand, tube 
makers are fairly busy, light structural steel remains 
in good demand, and there is a certain amount of 
activity in the light castings trade on Government 
account, even although under-employment in this 
particular branch of the industry still remains the 
rule. There is no particular pressure for heavy 
structural material, but quite a good demand exists 
for rails, dock, and colliery material. The potential 
steel demand in Scotland exceeds the actual avail- 
able supply, which has to be reserved for the most 
essential demands of the Services and urgent 
ti 1 requir ts 


Non-Ferrous Metals 


Whilst a heavy demand is maintained for 
copper in a number of directions, and all available 
supplies are carefully conserved for priority needs, 
the slowing down in shell production in recent 
months has eased the pressure of demand on the 
brass rolling and rod mills, and with the Allied 
shipping situation making an encouraging showing 
there seems good reason to suppose that the main- 
tenance of copper supplies on an adequate scale for 
war needs will present no insuperable diffi- 
culties. In America production recently has been 
threatened through lack of mining labour, and 
further numbers of men are now to be released from 
the Armed Forces for work in the copper and zinc 
mines.... In the tin industry a great deal of 
attention is being paid at the moment to post-war 
problems. Emphasis has been laid on the need for 
expanding the scope of the industry’s research and 
development work after the war, as it is realised 
that markets lost during wartime may not all be 
regained, and additional outlets for the metal must 
be sought. In this connection the Tin Research 
Institute. believes that a promising field is bronzes 
with a tin content of 10 to 14 per cent., which have 
valuable mechanical properties; but it is also 
thought that, despite the introduction of electro- 
lytic tinplate, the growth of the tin can industry 
may lead to a larger consumption of tin. . .. 
With regard to lead, all essential needs are fully 
satisfied, but allocations of the metal are still kept 
down to a minimum in order to conserve shipping 
space, although itis believed that Empire production 
is running somewhat ahead of consumption for war 
purposes. America, of course, remains heavily 
stocked.... The spelter position in this country 
is definitely more comfortable than it was at one 
time, the slowing down in brass consumption for 
shell making having eased the pressure of demand, 
not only on ordinary grades, but also on the higher- 
purity zinc, which at one time was very tight. There 
is now no high-grade zinc being imported into this 
country from the United States, Empire supplies 
plus home production proving sufficient for current 
needs. This has served to ease the pressure on high- 
grade supplies in the United States, where the posi- 
tion now seems to be satisfactory, except in so far 
as labour scarcity threatens some falling-off in total 
zinc mine and smelter output in the closing months 
of the year. The galvanising industry in Britain 
continues to operate under severe restrictions on 
the use of zinc, and activity among zinc alloy die 
casters is markedly less than it was at the beginning 
of the year. There is probably more secondary zine 
being produced in this country to-day than ever 
before, the developments in the treatment of brass 
scrap during the last two or three years having 
shown a marked increase in efficiency. 
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Notes and 





Rail and Road 


AMMUNITION TRANSPORT.—Since the beginning 
of the war the L.M.S. Railway has hauled 1,000,000 
wagons of ammunition and Army stores, and carried 
12,000,000 troops by special trains. The number of 
these special trains run by the L.M.S. in the last week 
of July reached a record weekly total. 

Post-War WorkK For CanaDA.—The Canadian 
National Railways have drawn up a programme of 
railway works involving capital expenditure of 

* 640,446,000 dollars, aimed at relieving unemploy- 
ment, if post-war conditions should necessitate such 
an expenditure. The works outlined would pro- 
vide employment estimated at 95 million man- 
days, but the company did not “‘ advocate their 
being carried out solely for the purpose of protecting 
the railway’s operating position or normal 
development.” 

Canapa’s GRatIn-HaNDLING ACHIEVEMENT.— 
With Europe clamouring for food, the Canadian 
railways are doing a remarkable job on the wheat 
movement.. Grain moved from .lake head since 
April 26th, this year, by water, to July 5th, was 
111,838,000 bushels, as against 102,408,060 bushels 
from March 30th, 1942, or nearly 20,000,000 bushels 
more this year than last. Thirty thousand carloads 
were loaded at lake head for .all-rail movement to 
eastern ports from August Ist, 1942, to mid-July, 
1943, as against 19,200 carloads in the previous 
corresponding period. 

Ratiway Uses ror Piastics,—-American railway 
engineers are showing a good deal of interest in the 
possibilities of plastics as a substitute for other 
materials, particularly in the construction of 


Memoranda 


** massage,” together with the wiring of the outside 
of the hull, is said, to protect a vessel against 
magnetic mines 30ft. or more beneath the keel. 


BarcE FoR Practne ConcreTe.—A dumping 
barge of unusual design and construction was used 
to transport and place 90-ton concrete blocks in a 
breakwater recently completed at the port of 
Leixoes, Portugal. The work involved extending 
an existing breakwater about 3300ft. The barge, 
says Engineering News-Record, was 141ft. long 
overall, with a 32ft. overhang at the bow, permitting 
& close approach to the breakwater when dumping 
the blocks. . Designed as a heavy beam, the central 
portion of the barge supported a track of two pairs 
of railway rails which carried a tipping car. This 
beam and track arrangement was at the bottom of 
a trough extending nearly the full length of the hull. 
A 7-ton steam-powered winch in the stern of the 
barge propelled the tipping car through four l}in. 
steel cables. Two water ballast tanks, placed aft, 
could be filled or emptied as required to control the 
inclination of the deck under different loadings, 
thus preventing excessive stress on the towing winch. 
Stout timber fending was provided all around the 
hull to prevent damage to the craft while lying along- 
side the loading quay. 


Miscellanea 


Stanparps IN Sours Arrica.—The South 
African Standards Institution, which is the national 
standardising body in the Union and incorporates 
the South African branch of the British Standards 
Institution, has held its annual meeting and 
re-elected Professor John Orr, O.B.E., as Chairman, 





r coaches. The light weight of plastics, 
the fact that they lend themselves readily to colour 
treatment, and their adaptability for moulding into 
complicated shapes, commends their use for decora- 
tive and finishing purposes. It is not surprising that 
passenger coach designers have utilised them more 
and more on streamlined trains and in the modern- 
isation of passenger equipment along artistic lines. 

Atz-GaucE Bocres,—To facilitate the transport 
of railwaymen, their tools and equipment, an 
American concern has designed and is building for 
the U.S. Military Railway Service a motor-driven 
bogie with a heavy-duty trailer wagon, each of which 
can be adjusted in gauge for operation on railways 
throughout the world. The unusual feature of both 
wagon and the trailer is that, through individually 
mounted wheels and adjustable side frame rails and 
brake riggings, the units permit ready adjustment to 
gauges of 36in., 39gin., 42in., 48in., 56}in., and 66in., 
and, with other drilling of the frame, can be adapted 
to any other gauge that may be required. The 
outfit includes a water-cooled petrol engine of 
544 B.H.P. and has a four-wheel drive with -five 
speeds forward and reverse. 

Wartme Transport Prostems.—Rather than 
completely dismantle a huge electric machine, 
transfer it piecemeal from one plant to another 
2 miles away, and then reassemble the machine, a 
procedure that would have ‘required at least six 
months, the executive of a new tank armour plate 
plant in the Chicago area arranged with a railway 
company to move a giant stator weighing 113 tons 
and 28ft. in diameter on a run of trucks used for 
handling hot metal ladles, since a standard railway 
wagon of sufficient capacity was not available. The 
movement was further complicated by the fact that 
the bed support castings were below the centre of 
gravity of the stator, and two cranes were required 
to steady the load and to prevent its tipping over, 
particularly when sharp curves were encountered. 


Air and Water 


Arr AmsBuLances.—Some of the larger twin- 
engined aeroplanes, operated under the direction 
of R.A.F. Transport Command, have now been 
equipped with movable racks for carrying stretchers. 
The machines accommodate up to eighteen stretcher 
cases. First-aid equipment is also carried, and a 
flexible tube is fitted beside each stretcher space and 
connected to oxygen cylinders housed amidships. 

Execrricat Massacre ror Surps.—It has been 
reported from Sweden that naval experts have 
solved the problem of safeguarding ships against 
magnetic mines. Merchant craft leaving Stockholm 
are given “electrical massage’ by passing them 
through a high-voltage field at a demagnetisation 
station. Similar stations are planned for the 
southern and western coasts of that country. 


He has led the standardisation movement in South 
Africa since its inception more than thirty years ago. 
Coat RECOVERED FROM River Bep.—The supply 
of coal in Argentina is so short that the Central 
Argentine Railway has been engaged in recovering 
from the bed of a river coal dropped over a pro- 
longed period of unloading of steamers at the port 
of Villa Constitucion. Since June, 1941, 634 tons 
of coal have been recovered. The coal has been 
utilised at the company’s electric power station. 


U.S.A.’s RESERVES oF MinERALS.—The Director 
of the U.S. Bureau of Mines has issued a report on 
his department’s expanded search for deposits of 
vital minerals, such as chromium, manganese, 
vanadium, and tungsten. The Director estimates 
that the known reserves to date of chromite, 
manganese, mercury, iron ore, tungsten, nickel, 
bauxite, and high-grade alumina clays in the 
United States increased by more than 32 million 
tons in the fiscal year ended June 30th, 1942. 


Rust-Free Arrer SEvENtTy YEArRS.—America is 
not scrapping all its salvage. At Louisville, Ky., 
an extension to a tube mill is being carried out with 
100 tons of wrought iron and an equal amount of 
used steel which was salvaged from the old Louis- 
ville Post Office. The only new steel in the structure 
is the 60-lb. crane rail. The structure is 220ft. long 
and has a clear span of 80ft., with 28ft. below the 
crane runway. The wrought iron, originally pro- 
duced more than seventy years ago, was found to 
be practically free of rust. 


Turkish CHromME OreE.—Turkey’s output of 
chrome ore, after falling materially in the first two 
years of war, has risen again through the fuller 
utilisation of the old mining areas in the western 
part of the country, which, since the middle of the 
last decade, had been largely superseded by the 
development of new mines in Eastern Anatolia. 
Before the war Turkey used to supply over 200,000 
tons of chrome ore a year (i.e., one-fifth of world 
production), but in 1940 its supplies had fallen to 
110,000 tons. The current rate of production is 
probably near the pre-war rate. 

Re-Usep Batt anp RoitieR Berarrines.—A 
scheme for re-using ‘‘ used ” ball and roller bearings 
and component parts has been started by the 
Bearing Control, Ministry of Supply. The scheme, 
which will ease the demand for new ball and roller 
bearings and effect economies in the use of material 
and man power, aims at putting back into service 
used bearings which, in many instances, are 
perfectly suitable for secondary jobs, such as con- 
veyors, castors, low price plummer blocks, ball 
mills, &c. The work involved is carried out at a 
former clothing factory near London. The bearings 
are first of all sorted into various sizes and then 
washed in paraffin to remove all grease. A first 
inspection decides if they are fit for further service, 
and then the stained surfaces are cleaned up. Two 
small “ nicks ” are ground on the radius of the outer 


i. 
They are then finally inspected, ro reased 
wrapped ready for distribution, . 
sidered to be too worn are broken down to rm” 
balls and rollers, which are used for ball mn 
poses (paint grinding, &c.). The residue is ng 
into different scrap metal grades—bragg ta 
steel, mild steel, duralumin, &c. The depét — 
only two men and about ten or twelye weet 
mostly on part time. mn, 





Personal and Business 
Mr, W. D. Kina has been 


elected j 
Fletcher Russell and Co., Ltd. © director o 


Mr. E. A. Lestre has been appoin : 
aaa and comptroller of the Canadiana Pacis, 

ilway. 

Horace Boor anp Partners, Ltd., 
ferred their Maidenhead office to 
Cannon Street, E.C.4 (telephone, 
3501). 


Friyine Orricer M. K. W. Masszy, who was on 
the technical staff of J. H. Fenner and (o,; Lt, 
Heckmondwike, Yorkshire, has died on agtiy, 
service in India, where he was adjutant of an 
R.A.F. station. 


Tue Epison Swan Eteocrric Company, Lid 
informs us that all its staff at Twickenham hay, 
now returned to 155, Charing Cross Road, Londop, 
All correspondence, telephone calls, and telegrams 
to Twickenham should now cease, 


Mr. C. B. Mrrcatre Date, M.1.A.E., has bey 
appointed chief engineer of the engine division o 
the Brush Electrical Engineering Company, Ltd, 
and subsidiaries, of Loughborough, on the resigns. 
tion of Mr. H. V. Senior, who becomes consultant 
to the company. 


Mr. A. E, CaLver, commodore chief engineer of 
Royal Mail Lines, Ltd., has retired, after nearly 
forty-one years’ service. He joined the company 
in January, 1903, as a junior engineer and received 
his appointment as chief engineer twelve years later, 
in January, 1915. Mr. H. J. Grinyer, O.B.E., chief 
engineer, s.s. ‘“‘ Andes,” will succeed him as com. 
modore chief. 


Tae Repwine Arrcrart Company, Ltd., advises 
us that Mr. H. R. Trost, B.Se., M.I. Mech. E., has 
been gage te managing director. Mr. Trost was 
formerly a director of the Airscrew Company, Ltd, 
Mr. J. W. Beak, the company’s general manager, 
has been made a director. Mr. ‘Lrost has also been 
appointed managing director of Fairfield Aviation, 
Ltd., and Mr. J. K. Lane, the company’s general 
manager, has been made a director of both 


companies, 


haye t 
22, Martin Lat 
Mansion Hous 








Forthcoming Engagements 





g, 
a 


Secretaries of Instituti . &c,, desirous of 
having notices of meetings inserted in this column, ar 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, o 
before, the morning of the Monday of the week precedin 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Special Libraries and Information Bureau 
Saturday and Sunday, Sept. 18th and 19th.—Royal Society, 
Burlington House, Piccadilly, W.1. Annual con- 
ference. 10.30 a.m. (Saturday and Sunday). 


Institute of Marine Engineers 

Tuesday, Sept. 14th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. Presidential 
Address, ‘‘ Experience Teaches: An Account oi 
Some Difficulties Experienced with Machines and 
Men, with Some Reflections Thereon,” Eng. Vice- 
Admiral Sir George Preece. 5.30 p.m. 


Institution of Automobile Engineers 
Tuesday, Sept. 7th—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. “The Performance 
Characteristics of Steering Gears, and Notes on 
Some Factors in Vehicle ign which Affect the 
Operation of the Steering Gear,” H, N. Charles. 
6.15 p.m. 


Institution of Production Engineers 

Monday, Sept. 6th.—Coventry GrapvuaTEe SECTION: 
Technical College, Coventry. ‘The Training and 
Prospects of the Young Production Engineer, 
F. P. Liebert. 6,45 p.m. 


Junior Institution of Engineers 











While complete demagnetisation of the great mass 
of steel in a ship is, of course, not practicable, the 


ring to show that the bearings are second-hand. 


Friday, Sept. 10th.—39, Victoria Street, Westminster, 
8.W.1. ‘The New. Civilisation in China,” C. A. 
Middleton Smith. 6.30 p.m. 

Royal Aeronautical Society 

Wednesday, Se 15th.—Grapvvates Sxorion: 4 
Hamilton Place, W.1. ‘* Aircraft Woods,” Mr. 
Nelhersh. 7.30 p.m. 











